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■District of Pernisjdvania, to wit < 

BE IT REMEMBERED, That on the Sixth day of November, in 
the Thirty-eighth Year of the Independence of the United States of Ame- 
rica, A. D. 1813, JoHKSON & Wabter, of the said District, have deposited 
in this Office, the Title of a Book, the right whereof they claim as pro- 
prietors, in the words following, to wit : 

'* A Compendious System of Practical Surveying, and Dividing of Land : 
Cloncisely defined, methodically arranged, and fully exemplified. The 
whole adapted for the easy and regular instruction of Youth in our 
American Schools. Compiled by Zachariah Jess. Second Editioo 
Improved." 

In Conformity to the Act of the Congress of the United States, intituled, 
^ Kxk Act for the Encouragement of Learning, by securing the Copies of 
Maps, Charts and Books, to the Authors and Proprietors of such Copies 
doting the Times therein mentioned." — And also to the Act, entitled^ 
** An Act supplementary to An Act, entitled ** An Act for the Encourage- 
ment of Learning, by securing the Copies of Maps, Charts, and Books, to 
the Authors and Proprietors of such C<^ies during the Times therein 
mentioned," and extending the Benefits thereof to the Arts of designing, 
en^ving, and etching historical and other Prints." 

D. CALDWELL, Cleric 
of the District of Pennsylvania. 
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PREFACE. 



AS the Ti-catises Iiereloforo published on surrey- 
ing, are deficient: in esuinples, whilst they treat large- 
ly on the theorj- ; the design of tliis publication, is, to sup- 
ply Echools with a system, exemplified with practical U- 
luBtrations, sufficient (o give the learner a competent 
IcBOwIedge of this useful science. 
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To avoid swelling the werk. and increasing the price,] 
have omitted giving a desci-iption of the instruments used 
insupvcjingi as they are hetter understood hy inspection* 
with a little instruction from the teacher, than by any 
ilescription given of them. 
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t have chosen a short, mechanical method of explsinin^ 
and exhibiting to view, the dependencies and proportion- 
al properties of triangles, in onlcr to meet the ideas of 
the learner, in the most easy and simple manner. — ^Tbis 1 
have found to bo niuro useful to them, than any thing I 
have before seen. 

I have nut enlarged oa the geometrical method of de- 
termining the Arcn of Maps, as it is not to bo depended 
on ; fur aUhongh it may appear true, upon demonstrable^ 



PREFACE. 

principles, I have round by experience, that as many dtf- 
fereiit vaya as a map is marked into triangles and trape- 
zium£, so many different areas it will generally give ; but 
1 have inserted a sufficient number of examples to show 
the method, which may answer some purposes : such, aa 
for instance, a man to determine, nearly, the quantity of 
land in his own fields ; and these I have done in perches, 
and tenths,, as coming nearest to the truth-^— and tlie 
I lai'ger the acale the better. 

\ The calculations by difierence of latitude and dcpar- 
ture« ai'e generally made in chains and links, as being 
more easy and accurate, than in perches, and tenths— 
Dovertiielcss, for the sake of some variety, and advantage 
of those who pi'cfer the latter, I have given some exam- 
ples calculated in perches, and tenths ; and it will evident- 
ly appear, by inspection, that tlie numbers to be muUipH- 
eid, are larger ; and as it is customary, in this method, to 
reject the second decimal figure, it cannot he so aceii- 
rate — one tenth of a perch square, being equal to 6| 
square links. 

The method of bringing chains into perches, is very 
easy : four peiches being o^^ chain ; therefore, multiply 
, the chains by ^^ and the product will be perches, and the 
I contrary. 

EXAMPIES. 

1. In a7.d6 chains, how many perches f 
37,66 X 4 = 130.31> perches. The answer. 
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PREFACE. 

3. In 150.31 perches, how many chains ? 
150.3i -4- 4 = 37.66 chains. The answer. 

JVbfe. These two ciaraplea prove each other. 

Perhaps some may object to the uniform made I have 
I adopted, in finding the meridian distances. I know that 
B other methotis ; but I ajiproheod there is none 
Bmore easy> than the one I hare chosen. And,as I have 
ffound by cjtpericnce, that a variety of methods, to pro- 
duce the same eSect, contribute more to confuse, than in- 
struct the learner, I have adhered to the one general 
mode. 

Z. JESS. I 



(P* The present edition of this work has been much 
unproved, with additions made by T. Hamiiton of Phi- 
ladelphia ; and the whole carefully examined and cor- 
rected by S. HilXEs of Wilmington. 

T»£ FUBUSHEBS. 

tst ma. 1811. 



SIGNS USED IN THIS WORK. 
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S. 

Co-S. 

T. 

Co-T. 

See. 

Co-sec. 






^Stands for. 



rDegPCes, 
Minutes, 
An Angle, 
More ; or. Addition, 
Multiplieation, 
Equal to. 
Division, 

Less; Subtraction, 
A Triangle, 
Sine, 
Go-sine, 
Tangent, 
Co-Tangent, 
Secant, 
Co-Secant, 

Proportion ; as 2 • • 4f 

• 

Square-Root. ' 
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THE 



PRINCIPLES 



OF 



8URYE1ING 



~ SURVEYING. 

SURYETING istheartofdelineating and calculating 
the content of land, in acres, roods and perches, and 
eondsts in a knowledge of geometrical definitions and 
proUems. 

GEOMETRY. 



Gbometrt is the science wJierein we consider the pro- 
pcffties of ^magnitnde. 
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GEOMETOICAL DEFINITIONS, 

TJSEFUIi IN SURVBYING. 

1. A Point is the smallest space that can be 

as ai Jjl* 



2. A Line is the nearest distance between two points^ 
and is considered without breadth or thickness, as A — ^B. 

3* lines equally distant from each other, ^ A-— B 
in all their parts, are called parallel lines, as l 
. AB and CD. J C ^D 

4. The inclination, or opening, between two lines, 
which intersect in a point, is called an Angle, as the open- . 
ing between the lines AB and AC ; the angle is generally . \ 
represented by three letters, thus BAC, the middle letter 
being at the angular point, or place of intersection, which 
is always considered tobe the centre of a circle. 
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A ^ ^ ^C 



' 5. When one line stands on another, so as to incQl^. 
neither way, it is a perpendicular, as the line AC, on the 
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GEOMETRICAL DEFINITIONS. 3 

line DE, and the angles on each side of the perpendicu- 
lar^ are right angles. 
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6. A Circle is any distance taken in the compasses, "with 
one point fixed, and the other carried round, and the line 
described thereby^ is called the circumference. 

7. The Diameter of a circle is a line which divides it 
into two equal parts, as AB. 

« 

8. ^tlie Radius of a circle is the distance taken in the 
compasses to describe it, and is half the diameter, as AC* 

9| A Semicircle is either segment of the circle, made 
by the diameter, as AGB, or AFB. 

10. A Quadrant is half a semicircle, and is oontaine^ 
between half the diameter, and a line perpendicular 
thereto^ drawn from the centre of the circle^ as CG. 
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GEOMETRICAL DEFINITIONS. 
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11. A Chord of a circle is a line vrhich divides the 
eircle into two unequal parts, as DE, and it is a chord 
to both segments of the circle, as DFE and DGE* 

G 
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. 12. A Circle is actually, or supposed to be divided into 
360 equal parts, called Degrees, and each degree into 60 
equal parts, called Minutes ; and these into seconds, &c. 

13. An Angle is so many degrees, as lines drawn from 

the centre of a circle, include those parts of the circle, 

'thus BAC is an angle of 30 degrees ; because the lines, 

AB and AC, drawn from the centre of the eircle, include 

30 parts of 360, and it is called an acute angle, because 
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ge6m£tbical definitions. 
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it is less than 90 degrees, an^ BAD contains 90 of those 
parts, and is therefore an angle of 90 ^^ and is called a 
right suigle, because AD is perpendicular to AB, and 
DAE contains 110 of those parts, and is an«angle of 110 
degrees, and is called an obtuse angle, because it is greater 
than aright angle; consequently CAE must be 130^ and 
an obtuse angle. 



) 



/' 



.4»* 



•*• 



D 



r 



'•••... 




'*•*•••...... 



...-• 



14b* A Superfices is a plain, bounded by any number of ' 
lines ; but the fewest number which can inclose a superfi- 
ees, are three, and it is called a triangle, as ABC, and it 
is a right angled triangle, because it has one right angle, 



' . ■* . 



6 GEOMETRICAL DEFINITIONS. 

and the side AC opposite the right angle, is called the 
hypothenuse, and is always the longest ; the other two are 
called the le^; .the upright one BC the perpendicular^ 
and the othft^ AB^ the base. 




15. All triangles which have not one right angle« are 
called oblique angled triangles, whether all the angles be 
acute, as ABC, or one angle obtuse, as DEF. 
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GEOMETRICAL DEFINITIONS. 
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16. Any figure of four sides^ is called a quadrilateral ^ 
figure ; and if the opposite sides be parallel^ it is called a 
parallelogram i and if all the sides be equal, and angles 
right, it is called a square, as ABCD. 




17. A parallelogram, whose opposite sides are equal, 
and angles right, is called an Oblong, as EFGH. 
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GEOMETBICAL DEFINITIONS. 
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18. A parallelogium of equal sides, and angles oblique, 
is called a Rhombus, as ABCD, and it^ equal to the 
':^ right angled parallelogram ABEF. 




F C E 

19, A parallelogram whose opposite sides are equal, 
and angles oblique, is called a Rhomboides, as GiULK, 
and it is equal to the right angled parallelogram GHOL 

G f: aH 
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GEOMETRICAL DEFINITIONS. 
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20. An; quadrilateral figure, that is not a parallelo- 
gram, is called a Trapezium, as ABCD, and is equal to 
the two triangles made by the base AC, and perpendicu- 
lars De and Bg. 




2i. The^ complement of an angle, is what it wants of 
90 degrees. 

22. The supplement of an angle, is what it wants of 
180 degrees. 

23. The angles, in every triangle, are equal to two 
right angles, or 180 degrees. 
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IGEOMETMICAL POSITIOJ 

1. TITE aiiglos iu m-ery ibui" sided figure, whethJ 
it be right, or olilique nnt^Iedt oi-e eqiiul to four i 
siBgles. as by liispeeting the prec«ding figures may plain] 
appear. 



2. Every triangle iHeqiial to haiCaright angled pars 
Jclogram, ma<Ie on llie base, aud wi(h the perpcndioul 
,l(?ight of the triangle; thns, the triangle ABC, i§ eqia 
to half the parallelogmm ABCS ; and the Hue AC> : 
hypnllienuse to tlie two et|iial right angled trianglfll 
ABC and ADC, and it divides the two right anglct 
A ami C| each into two angles ; nnd if the hypotheni 
AOt be biseetcd in the point E, then each end, ^iz. j 
and CK, will be, in all their similar parts, equidistant fro 
the ba^es AB and CD. and fi-om the perpendicular^ i 
and BC| and as by dctinition Itb. iVe angular point is ■ 
ways considered to be the centre of a eirelc ; atld by i) 
finition 13th. an angle is so many degrees as the liui 
drawn from the ecnti-e, contaii^parls of 3li0. tnS ilegroi 
iu a cii-elo ; therefore the angles ACB and CAD* ad 
equal, and also the angles CAB and ACD arc equal ; i 
is thcrefoi-c evidently clear, that if either of Ihesc angld 
be Buhtraeted from 90 degrees, the kvmaimlt^r will be ^ 
opposite angle, both on the samr, and (^posite sides « 
the hy[iothcuuse ; therefore, in every right angled tfiai 
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gli', if nim wufr anglt; be givt-n, siiblracl it from WO 
prcea, till' I'Ttiiaiiidemill be tJie uibcratulo anf^lc 




3. Tlie oblitiuc angled triangle DKF, is equal la liulf^ 
btbe rigbl angled parallclogi-am I>GT<'II, and eaeli aiigle U I 
Mile supplement of twu rigbt angles, or 180 degrees ; fur I 
emicirele, or balfa circle i9ci|iial to 180 dpgreci^t anil 
s «rvidenllj- dear, by inpsecdoih that if tlie inwaiil aud 
outward angles, at ^acb angular puiiil of tbe triiingle, bv: 
addt'd tugetber, they will make 180 degi-eea ; tberefore, 
in every oblique angled triangle, (he sum of the Ihit^e 
angles will be 180 degrees ; and ii' cither aiighi be t^ken 
froiD ISO degrees, the remainder will be the sum of the ■ 
other two angles; and il' the sum of cither of the two i 
angles be taken froia 180, the remainder will l>e tbe other 
angle : all wUicli wJU evidently appear by inspeeliug ibe 
following figure. 
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GEOMETRICAL POSITIONS. 




4. If two lines cross each other, the opposite angles 
rrill be equal, and the two angles on the same iside, will 
make 180 degrees, which is equal to two right kngles. 
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5. AH the angles that ean be made from any one point, 
on the same side of a line, are equal to two right angfos. 



GEOMETHICAL POSITIONS. 

[■ «r 180 degrees ; and tUose od both sides of the line, from jJ 

tUe Bame point, will bo equal t« foui- right angles, or'aerf^ 

^ d^rces. 




[ Id everr triangtc, if one side he continued in-the 
l^e direction, (he outward angle will he as much above 
90 degrees, as the adjoining inward angle is less than 90 
degrees, and equal to both ihe other inwai-d angles, which 
will more clearly appear) by inspeeting the following 
fif^iire. and that in position 3d. than by long denion- 
sti-ations. 
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7. In a right angled triangle, if the base and peipendi- 
eular be equal, and hjpothenuse be bisected at right 
angles, and the biseetiiig line continued, it will divide the 
right angle into two equal angles, each IE degrees, and 
the acute angles at A and C, are each i& degrees, and 
the four angles make 180 degrees. 




GEOMETRICAL POSITIONS. 



15 



8. In a right angled triangle, as DEF, if the perpen- 
dicular be longer than the base, and the hypothenuse be 
bisected at right angles, the bisecting line will intersect 
the perpendicular, so that the upper eii^,(eut off by this * 
bisecting line) will exactly reach from the place of in- 
tersection, as at G, to. the extreme end of the base, as 
to D ; thus the lines DG and FG, are equal in length, 
and because the base DE, and perpendicular FE, are un- 4 
equal in length, the acute angles at D andF are unequal^ •^ 
and the greatest angle will always be opposite the longest 
side. And as DG and FG are equal, the angles GDF 
and fDG are equal, by position 7th. 
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GEOMETBICAL POSinONS. 
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9. In an obliquv an- 
gled triangle.as AR&, 
if all the aides be equal 
in len^lli, (.lie angles 
wiil be equal in quan- 
tity, and eacli 60 de- 
grees, making in tbe 
whole tSO degrees, as 
in the opi>3site figure. , 



10. If the sides of a triangle be unequal in length, 
GHI, the angles will be unequal in quiintity, and i 
greatest angle will be op|)ositc the longest side, and t_, 
least angle upiiosile the ^liortestt side, as in the following 
tigure; the thnie angles taken together, making twolri^fl 
angles, or 180 degrees. 





It. If two sides of a triangle be equal in length, as 4 
t ^ilea DE and FE, in tbe following <igure, are equal, th^ 
' angles opposite these equal sides, will be equid, vizi 
the angles at D and F, arc equal to each other. 





TRICAL PROBLEMS. 



. PROBLEM I. 

^O draw a line parallel to a given line AB, 9,t any 
distance^ as at C. 

RULE. 

Take^ with a pair of compasses, the nearest distance 
between the point C, and the line AB, and with that dis- 
tancCf and one foot of the compasses in the Iin» AB, as 
at A, describe an arch, as at D ; then from the point 
C, draw a line to touch the arch at D, and it is done. 

C D 

• ■ ■■ •" -■ •• • ' ' _. " JW «" »..,^ ' ■ 
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PROBLEM n. 

To bisectf or divide a line into two equal parts. 

RULE. 

trith any distance in the compasses, greater than half 
the given line AB, and one foot of the compasses in A, 

n 
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GEOMETRICAL PROBLEMS. 



describe the arch CD ; vrith the same distance^ and one 
foot in By cro^ the former areh in C and D^ draw tlie 
line CD^ and it b done. 
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PROBLEM m. 



To raise a perpendicular on a given line^ as AB^ from 
the point E. 

RULE. 



"With any eonvenient distance in the compasses, and one 
foot in Ey make a point on each side, as at e and e ; then 
open the compasses wider, and with one foot in c» describe 
an arehy as at F ; then with the same extent, and one foot 
in e, intersect the former areh at F, draw £F, and it is 
done. 
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PROBLEM IV. 

To erect a perpendicular^ on the end of a given hsk^, 
W AG. ^ 

RULE. 

With any distance, as from A to C, in the compasses^ 
fOkA one foot in C, describe a circle^ so as to touch the 
end of the giyen line in A ; from where that cuts the gi- 
Ten line, and through the eentre C, draw a line to cut 
the circle, as in B ; from B, draw the line AB> which 
will be the perpendieular required. 
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GEOMETRICAL PROBLEMS. 



Or, With any convenient distance in the compasscis, 
and one foot in the end of the line, describe an arch as 
Ffi, set oft* the same distance from B to E, i¥ith one foot 
in £, describe an arch at C, and with tlie same distance^ 
turn one foot over to F, and describe an arch to cut the 
former in C ^ from C to A, draw a line, and It b donct. 
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PROBLEM V. 

« 

From a point, as at C, to let fall a perpendicular en the 
line AB. 

jrULE. 



With one foot in C, describe an arch to cut the given 
line AB ; with one foot in each place of intersection, dc^ 
scribe arches at D, and from C to D^ draw a line, and it 
is done J for C e is perpendicular to AB, as was require^^ 
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PROBLEM YL 



From a given point C, to let fall a perpendiettlar on the 
end of a given line AB^ at B. 



RULE. 
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From any point in the line^ as at F^ with the distanee 
FC9 describe an anh at E ; choose any other point in the 
line, as at D, and with the distance DC, intersect the 
former arch in £ ; join CE^ and it is done as required 
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PROBLEM yn. 



To make a right angle at B» on the line BA. 



RULE. 

Erect the perpendicular BC^ and it is done* 

Or^ On the point B^ and witih the ehord of 60 degrees 
in the compasses, describe an areh^ on which set off 90 
de«^es from the line BA to C ; then draiv BC^ and it 
is done. 
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PB0Bi4EM Tin. 

To make an angle equal to any number of degrees^ sup- 
pose ^t^"" Stf. 

RULE. 

With the chord of 60 degrees in the compasses^ on 
A describe an arch from the line AB, and from that line 
lay 42^ SO* on the arch to D ^ then through the point 
Hf draw AC> and it is done. 
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OEOMETBICAL PSOBLEBIS; 



J^fkte, To measure an an^e, t&ke the chord of 60^ in the coni)M8W8» and 
with one foot in the angular point, make an arch from line to line ; 
then take the arch in the compasses, apply it to the chord, iHiich 
will shew the degrees ; thus the preceding angle will 'meiaure 42^ 90*. 



PROBLEM IX* 

To make an obtuse angle^ equal to 102^ 9ff. 

RITLE. 

'Wiih the chord of 60 degrees in the eompasses, on B 
deseribe an areh^ on which from C» set off 60 degrees to 
Qy and from 69 42^ 20" to D; d»w BD, and it is dme* 
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GEOMETRICAL PR0BLF3IS. 

PROBLEM S. 

The angles and liypotlieouse givea, l<i Ibid Uie leg^. 
Example. 



The bypothenuse 131 pepclies, (!ic angle opposite 

I base B*'' SCf ; coDsequcntly (he otlier angle SB" Siy by yosi- 

f tioa 2d. page 10 ; the base and perjiciiilieHlar ar«niquir«til. 



RULE. 



Draw the line CD, and on C, by Pi-ohlcm 8, make 
angteequal (o 35' 30', draw CA ; take 121 perches bi 
eompasses, rrom a scale of equal parts, and set it froi 
C to A ; then ('•y Problem 5) from A let fall the perpen- 
dicular AB; then the perpendicular AH, being (alien in 
the eoinpasses, and measured on the same iicale. will he 
f 70.^5 perches, and the hafie.CB* 9S.5 percheg, as reqnired. 



I 
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PROBLEM XI. 

The angles^ and one leg given^ to find the hypothenosey 
and the other leg. 

EXAMH^E. 

The angle opposite the perpendicular 33° 15'; the base 
274 perches^ to find tike hypothenuse^ and perpendicular. 

RULE. 

Draw CB9 equal to 274 perches, fl*om a scale of equal 
parts; uponB^ erectaperpendicular, by Problem 3; and 
on C9 make an angle equal to 33*^ 15' by Problem 8; 
draw CA9 and where it intersects the perpendicular, will 
be its length ; then the hypothenuse CA, measured on the 
same scale, will be B27.6, and the perpendicular BC5 
179.6 perches. 



^/a^^^^^^^'^^^a^Xj C^iTc >k 




274 



/- 



eKOMETRICAJ^ PROBLEMS. 
PROBLEM XIL 



The hrpoUicnoBC, andoneli^g given, to find the anglei 
I and tlic other leg. 



ExAMPtE. 



The |ter]ieudiou]»r 69 (4iai5s. h^ofhcnu! 
. Che base and angles are rctiuii-ed. 



RtJLE, 



I IfiO chaiasf I 



I>Kiw the base, and on B erect a pcrpeodieiil^r to S.^* 
Fvqiial to 69, Erum a siAlc of equal parts; from the same 
I WAle, take i50 in the coaipasses, and nith one Ibot in K, 
f let tLe other fall on tlie base, as at C ; then the base, ta* 
L ken in the compasses, anil ftppHrd to the same scale, wtU 
L be 133, and the angle ACB, measured on the chord ofeo 
I degrees, (by the note fo I^roWem 8) will he 27' 23'; con- 
y Boquentif tlie otlier aqgle &%" 37', by position 2, page 10. 
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PROBLEM Xm. 

The legs giTen> to find the angles and hypothenuse. - 

The perpendieular 980 perches^ the base 690 perches ; 
the angles and hypothenuse are required. 

RULE. 

« Draw the base equal to 690^ and the perpendicular 
equal to 980 per^hes^ from a scale of equal parts; then 
froia%e extremities of the base *and perpendicular^ draw 
'^the hypbthenusQ AC^ which being measured on the 
same scale^ will b^ 1198 pei'ches,'*' and th^ angle at Cf 
measured on a chord of 60% (by note to Problem 8) tirill 
be 54'' 51' ; the other angle Sd"". 9'^ by the position 2d* 







GEOMETBtCAl. FBOBLEMS. ii 

Two sides of a rig:ht aD(;led ir'ting^le being' given, the tliitd 
■ nifty be lijimd by the square root in»i<iunelic, oresuactedby thelnga- 
^rtthms AS hcre^^ 

Tbe ^m of iJle squares of the base and pcrpcndicukf , ii Mitml to U>e ' 
B^quareof thehypothenuse; Mid the difference Uetwcen the squares of the. ► 
iC *jid hypotliemise, ia the squure of the |>erpendiculiLT : and that be- 
lt the pt^rpendiciilarandhyputheniue, is (he square of the base : tlRls, 
n the precedinffEsaniple.lhc square of690, the base is 476100 J ukI the 
■«qiiure of 980, tlie perpendicular is 960400 : thcit sum is 1436 jDO, the ^ ' 
wuf tliehypotlienuflc.Uie square root of which is I198i the length of 
ic tiypulUenufM|U>e sanie measure tliat the base and perpeadicular arc. 

AgBinr 11^^^436500, the squre ofUie hypottienuse. be taken- j 
176100, the aqiuue of Uie base, there remains 960400, the *iuani of the J 
dicular, its square roolis 9S0, tlie length uf tbe peipcmllculgrian^ 9 
m the square of the li jpothenuse, tiJte the square of tiic peppcndieuUr, I 
minder h 476100, its square root is 690, tbe leDglh of the base, J 
19 esemplified in the foUowlngeswnpIe, wherelhebMei»6,p«. 1 
idictUar8,iuuiIiypothcnuBe 10, 




GEOMETOICAL PBOBLEMS. 



PROBLEM XIV. 



The angles, and one sii]<f ofi 
I given, to iind the other sides. 



a oblique angled trianglti 



I 



Th« angle BDG 101° 3S'. CBO 41^ 4?: consef|Ucnt]]fl 
the other an^le 33° SO" (by po^iitinn 3. odHHf ) And tbf 
leg BC 76 perches, to find the sides CD a 

RULE. 



42 : conse 



_J)raw BC equal to' r« perches; on B make an angle 
equal to 44' i^, and on C an an^^le e(|nal to 33°.53'tM 
thts ptaci: of intersection will deterniine the point ft j Uie^ 
BD being measured on the same scale, will he iS.3, atut I 
DC 54.5 perches, as required. 




PROBLEM XV. 

Two sides, and an angle opposite to one of them givefl^ 
1 find the other opposite angle, and third aide. 



X 



GEOMETRTCAL PROBLEMS. 



Tlifl side BC 106 chains, BO 65 chains, and the iuigl«9 
^t C Si'*!>', to find lite angle at D, and side CD. 



RULE. 



Draw the linn BCi equal to 109 chains* ft«n a sralc 
m equal parts ; make Ha angle on C. equal to SI" 49' ; 

ike 65 eliains in the comfmsscs, and witli one foot ia B, 
pay the other on the liae CD in D ; then the angle B> being 
Bieftsui-ed on the choi'd of 60 degrees, will be 27" iS, con> ' 
■Cquentl J the other angle 130° ^3' (by position 3, page 11) 

A the side tiC 56.9 ehaios, on the scale of equal parts. 





» Bides, ami their contained angle given, to find tli* J 
'Stfa^ angles, and third side. 



The Hide BC 109, BB 7«, and angle CBD lOl-' Stfl 
jifiven. to tlnd the other angles, and side CI). 



i% GBOMETIUCAL PBOBI.EMS. 

RULE. 

Urair ilieliiir CB. (H[uuI <o tng chiiiaii or |MMTh<^K;BI| 
rd, from aBcalvor e<|ii»l jtarts, niukiii|> an angle on ] 
ctjusl tu 101° 30'; Join DC, and app\y it (u ihv s 
soul« of equal pui-ts, and il irill Im tii.8, and Uiu angle 
D, iiKuuurcd on a cburd of 60 drgn-cs, will be iT 
~ nnil the aaglo on C, SO* B&', an n'tjoircd. 




PHOBLEM XVII. 



B iLrrc utles giren, to God Ute angles. 



The (tdtru BC ItJii, IID 85, and CD bO cliaing orp 
ehe«, to find the anglua at B? C and D. 
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RULE. 

Draw the line BC^ equal to 105^ from a scale ofiequal 
parts ; take CD, 50 in the compasses, and with one foot 
on C, describe an arch at D ; then take BD, 85, in the 
eompasses, and with one foot on B, intersect the arch at 
D, join BD and CD ; then the angle at B, being mea- 
aored on a chord of 60 degrees, will be 28° 4', and at C 
B3° 7' ; consequently the angle at D, 98° 49', by position 3. 



B 



D 




105 



PROBLEM XVIIL 

To describe a circle about a triangle ABC, or through 
*any three points not in a direct line. 

RULE. 



Bisect any two of the triangle's sides, at riglit angles, 
and where the bisecting lines intersect, is the centre of 
the circle, as at D, the distance from which, to one point 
of the triangle^ and carried round, will be the circle re- 
quired. 

F 



.^4 GEOIilETRICAL PROBLEMS. 




PROBLEM XIX. 

To find the centre of a circle. 

RULE. 

With any radius^ and one foot in the eircjie, as at Ay 
describe an arch, as CBD ; then with the same radius, 
and where the ai*ch cuts the circle, describe another areh, 
as CAD* and through the points of intersection, draw 
the line CDG ; in like manner draw another line as EFG, 
whicli will intersect the other line in the centre of the 
circle ; for each of these lines, if continued, will be a 
diameter to the circle. 






GEOMETRICAL PROBLEMS. 



s« 




PROBLEM XX. 

« 

To make a right angled parallelogram^ whether a ^ 
square^ or an oblong. 



Example. 



■». 



The sides AB and CD, each 7 chains 20 links ; the 
perpendiculars AC and BD^ each 5 chains 40 links. 



RULE. 



/ 



Draw AB equal to 7.£ chains, from a scale of equal 
parts ; on B ei*cct a perpendicular equal to 5.4 chains ; 
then with AB in the compasses^ and one foot on D^ de- 
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scribe an arch at C, and with BD in the comj^sses, with 
one foot on A^ intersect the former. arch at C ; join CA 
and CD, and it is done. 



7.20 chains. 



D 




C2t 

o 
82. 



7.20 chains. 



B 



Sk 



PROBBEM XXI. 



To make a Rliombiis. 

Example. 

Let each side of the Rhombus be 6 chains^ 35 links* 
and perpendicular height 5 chains^ 80 links. 

RULE. 

Draw AB and CD parallel, at the distance t>fS chains^ 
SO links ; then take 6.35 ehains in the compaissesy lay it 
from C to D» with one foot in D ; let the other fall in -tlie 
line AB at B $ turn over to A» join the several comers 
by lines, as in the figure, and it is done. 



'• .' 
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6.35 eh. 




( 



6.35 ch. 



PROBLEM XXn. 



To make a Rhomboides. 



Example. 

Let the lines AB and CD, be each 7 chains, 64 links ^ 
AC and BD, each 5 chains, 25 links; perpendicnlar 
height 4.85 chains. 

RULE. 



Draw AB and CD, parallel, at the distance of 4.85 
ehains ; take 7.64 chains in the compasses, and set it from 
C to D ; take B^2B ehains in the compasses, and lay it 
firom D to B ; make BA equal to CD ; join the sevend 
comers by lines^ as in the figure^ and it-is done. 



'-■ 



i 
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7.64 chi 




D 



7.64 ch. 




PROBLEM XXm, 



To « make a Trapezium. 



d' , 



Example. 

Let ABCD be the. boundary lines ; the base AC 64.4 
pei^hes ; the perpendicular Bb 13.6, and Dd 27.2 per- 
ches ; the first perpendicular from A 18 perches^ the 2d 
from C 14 perches. 

RULE. 

Di*aw AC equal to 64.4 perches : then 18 perches f|*om 
A f raise a perpendicular equal to 1S.6 perches ; and 14 
perches from C^ raise a perpendicular equal to 27.2 per- 
ches; on the opposite side of the base) AC ^ join the seye- 
ral boundary lines> as in the figuref and it is done. 



'; ^rc^. 
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PROBLEM XXIT. 

I 

,Te divide a given line, as AB, into any number ol* 
equal parts^ suppose 7. 

RULE. 

From the point A, dravr the line AC, malting wy an- 
gle ^?ith the line AB, and from the point B, dri^ BD^ 
parallel to AC ; then with any convenient distanc^n the 
compasses, on the lines AC and BD, and from the angu- 
lar points, turn over on each as many times, less one, 
than the divisions ; join the sevei*al points, and the line 
is divided as proposed. 







D — 
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PROJECTION 

OF THE LINES OF 
SINES, TANGENTS, AND SECANTS, 

ON THE PlAyE SrAJ.E. 

1. WITH any convenient radius, desci-ilte a aentf- 
in-Ie ADBCt and upon the centre C, raise thft pei-pen- . 

~ dieular CD, which will diviile the 'semicircle into twi> 
quadrants AD, BB ,' continue CD to S : and upon B ' 
raise the perpendicular BT; then draw tlie lines BD ' 
and AD. 

2. Wvide the quadi-ant BD, into 9 equal parta ; then 
will each of these he 10 degrees, which may be suhdi- 
tWciI into single Jegrees and minutes, if Ihe radius he 
lui-ge enough to admit. 

3. Set one foot of thecotnpassesinB, andfransfereach i 
of the divisionsin theqniiidrantBD, to the right line BD; ' 
then is BD a line of cliopds. 

*. From the points 10, 20, 30, &c. in the quadrant J 
' BD, draw lines parallel to CD, till they cut the mdiiisr 
CB ; then is the line CB, divided into a line of Sine?. 




PROJECTION OF THE LINE OF SINES, «cc 41 

5. Frojii4ihe centre C, thrmigh thie several divisions 
of the quadrant BD, draw lines till they cut the tangent 
BT ; so will the line BT become a line of tangents. 

6. Set one foot of the compasses in C^ extend the other 
to the several divisions 10^ 20, 30, &c. in the tangent 
line BT) and transfer these extents, severally, into the 
lines CS ; then will the line CS be a line of secants. 

7. Right lines drawn from A to the several divisions 
10, 20, 30, &c. in the quadrant BD, will divide the 
radius CD into a line of sines. 

8. Divide the quadrant AD, into 9 equal parts ; and 
from A transfer these divisions, severally, into the line 
AD ; then is AD a line of chords. 



O 



M PBOJECTION OF THE LDiE OF SDTEa, lie. 

M 1! 




GUNTEE'S SCALE. 



I 



WHILE tJie reader is perusing the fbllowing, it wS.! 
' be proper w have a Gunter's Scale before him. 

Gunter's Scale has on it these several lines, viz. 

1. Sine Rlnmilis, mark ed 8 . K. is u liue which eoutaias 
the logarithms of the n^^KiI sine of every point aad 
({uarler point of the MarniR's Comimss, figured from the 
lelV liaud toward the rigitt, with 1, 2, 3, 4, B, 6^ 7. to S. 
where is a bi-ass pin ; und, nliere it can be dotae^ .th( 
are divided into halves and quarters. 






2. Tangent R]iur^l>s< marked T. R. also correspond! 
^he logarithm of the tangent to every degree of the said 
corapaas, and is figured 1. r3, S| ^, at the centre, where 
Uiere is a piu ; and from theuce, toward the left hand, 
with 5, fi, 7 : it is also divided, whei-e it can be done, inf ^ 
lialves and quai-lers. 

3. Tlie Line of Nunibei's, marked JVum. euntitins the 
logarithms of the numbers, and is figure^l thus : near the 
left liaad it begins at 1, and towards the right hand is 
2f S, i,, B, 6, 7, 8, if j and then 1 is the middle, at which 



OF GUNTER'S SCALE. 

ris a brass centre pin. going still »n 3, S, 4, S, fi, 7, 8» 9«*J 
•ad 1 ml iHv eni5, where tbere is aaotber eenire p 
a MM luzT be evnatFil for 1, or 10, or lOO. oi 
I aad tbcB ih? next 3 is arcordinglf 2, or 20, or 300, or 



\ 



Again; the first i omt be reckaaedl tenth, or 1 hua* 
drpdtb. «r l tbvKswidth pan. ke. then the uext 2 i 
trsth>> ar 2 buadrcdth*, or i tbousaiMilh pai'ts, &c. so 
tlui ifth^ &r>t I be rsie^mrd I, (lie miiltlle 1 is then 10> 
ud 3 to its ti^t b 'iO ; S is £0 ; i i^ 10 ; and 10 at th« ^ 
taia lun. 

AxaiB : if iIm fir>i aac he- 10. the next 2 is 20 j 3 
^a4 tm «■. n«kkg ibe latddle I non iOO; the aext 2 is> . 
« b 300: « is MO. &.J^d 10 at the eed is notrj 
toOO. In Nke manner, if tti^i^t i be esteemed 1 tentl 
fmn> llie next - is :£ (mtb parts : and the middle t isl/ 
Ihv aext Sua, mad lO at Ibe end is now 10. 



AfiAil If the 0rsl I bo counted 1 hundreth part, the 
m a b 9 limdredlh parts : the ntiddle 1 is now 10 hiin- ' 
f iftredth i^uis ar ooe tenth part : and tlie next 2 is 2 leDtli* 
1 fmm : and in at Ike cad U now bat one whole number. 



A« Ibf Aj^rvs arv tDfrea»vd ordiiniaiabed in theirva- 
[ Kn>, M» in Ukv maniM-r wuM all the iuterwediate sti-okes oi^ 

•»hittt i<,imit% he WrvAH^ wr dtminitJied ; that is, if the firt 

r t bw HHiHir^ I, then -f on (he K>Hitaf itis 2, and eacl^ 

l|WlMtt«UUkH hrtw<<4-<i tbrni now is onr tenth part. anA 

\ nil (hv wa; *^ >Ih.> tuiddle t, vhieh now is 10, I 
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nest ^ is 20 ; uovr the longer strokes between one and 2 
are to be counted tlius) 11, IS, where is a brass pio; 
then 13, a, IS ; SDuieUmes a longer stroke than tliu rest, 
16, 17, 18, 19, 20, at the figure 2 ; and all the shorter 
■ strokes between the longer, are now eaeh to be counted 
' two tenth parts from the middle 1 to the next 2, now 30 ^ 
from whence the longer strokes between the figures aru 
units, thus, 21, 22, S3, &e. to 3, which now is 30, and 
the shorter strokes each betneen them, now is one tenth 
part of an integer ; from 5, each shoH stroke or division, 
is one tenth part of an unit. 

Again ; if 1 at the left hand be 10, the figures betweeii 
it and the middle 1 are common tens ; and Uie subdi- 
visions betneen eaeh figure are units: from the middle 
1 to 10 at the end, eaeh figure is so many hundredths; 
and between these figureB, each longer division is 10 ; j 
from the middle 1 to 2, each less division is 2 units; .^ n^ 
from 2 to the end, each shorter division is 6 units. 

' From this description, it will be easy to find the divisi- 
ons representing any given number, thus: suppose the 
point representing 12 is requirad? Take the ilivi^inn at 
the figure 1 , in the middle for tlie firiit figuve of 12 ; thou 
for the second figure, count 2 tenths, or longer strokes, 
to the right hand, and this last is the point representing 
13j where is a brass pin. 



Agun; suppose the namber 22 is required I The fira 
I i^nre being 2, take the division to tlie figure 2, and £ 
I tlie seeond figure 2, comit 2 tenths onwards, and that is 1 
\ tkB point representing 22. 



*ii 
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Agnin ; suppose 17S8 is i-eqiiired ? For the figure l, 
take lEie middle 1 ; for Lhc secoud figure 7, count onwards 
us beroi-e, and tbot is 1700 ; then for the third figure 2, 
rouut 3 tenths from tlie I»st, and it represents 1720 ; 
lastly, for tlie fourth figure S, estimate 8 parts out of 10 
of the next smaller division, this point i>epre»fnts 1798. 

Rcquir^^d the point representing the numher *S5 ? From 
i in the second interval, count towards 5 on the right 4 
hand, three of the large divisions, and one of the smaller, 
and that willlie the division expressing i-Sb, and the like 
of other numberii. 

All fraFtiona inthislinemustbe deeiuialsj ami iftliey 
', he not, they must he reduced into decimals, whicli is easily 
' done hy extending the compasses from thedenominatortoJ 

the numerator; that cxieut will reach from 1 in themid-j 

ilUv.'to (ho decimal required. 

KXit,MPi.E. 

Requii-ed the decimal fraction equal to ;- ? 



^ Extend fn>m 4 to 3 ; that extent will reach from 1 i 
ilie middle to 75, = .75, the deeimal required, towardj 
^.(MSeit hand; and so of any othtT vulgar fraction. 

MtLTIPUCATION, 

is .performed on this line, by extending from 1 to tli^r^ 
Diutti^'Iier ; that extent will reach from tlie multipliean4 
^ (1 the product. 
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, Suppose it is requiiTdto multiply 16 by 4: 



Extend from 1 to 4 ; that cxtentwill reueh from iOH 
fiia the products 



DIVISION, 

Being thu reverse of Multiplication; tlierefore extend 
■from thedi-yisortol; thate-vteut will reach fi-oiu the di- 
vidend to the quotient. 



Bequired to divide fii by 4 ? 



Extend from 4 to 1 ; that extent ^rill reai:h fi-uni 6 j< (•■ 
16, the quotient. 



PROPORTION, OR THE RULE OF THREE, 



Being pecfui-ined by Slultipli cation and Division, lltci't!- 
fore extend from the first term to the third ; that extwt , 
will reach from the second to the faui'th. 

Example. 



I 

i 

I 



If the diameter of a circle be 7 inches, and the eircum- 
l^renoe 22 ,■ what is the circumference of another circle, | 
the diameter of wliieh is Of inches ? ^ 

Extend from 7 (o ±i ; that extent ifiU reach from 2fi 
(o i^ the circumfei'Ciice requii-ed. 




S OP GUTTER'S SCALE. 

In like raaoDer, may any other pruportlon be worked. 

Tu find the superficial coiitent of a board> planki &c. 

Exienil Trom 1 to the breadth ; that extent will reach 
from the length to the superficial content. 



I 



Suppose a board or plank 15 inches broad, and 27 fee^ 
long ; required the content i 



Extend from 1 to 1 foot 3 inches ; that extent will 
reach from 27 feet to 33.75 feet, the super&eial content. 



Or, Extend ixom 12 inches to 15 inches, &c. 



' 2 '^^^ solid content is found by extending from 1 to thej 
breadth ; tliAi extent will reach from l to a 4th number f^ 
1 from 1 to that 4ith number, will reaoh from the len|^Er 
f to tfae Bolid conteot. 



■"fTliat is the content of a square pillar, 21 feet 9 tncbes 
' long, 1 foot 3 inches broad on each side ? 




Tbe extent from 1 to 1.25, will reach from l.tS to 
1,66, the content of 1 foot long. Again ; the extent 




OF GtJNTEB's SCALt. 



from i to 1.56, will reach from the length 31.75 to 33.98.. 
or Ai feBt solid. 



Suppose a piece of timber 1.35 feet broad, .56 feet 
deep, and 36 feet long ; required the content. 

Extend fi-om 1 to 1.25, tiiat extent will reacli from .56 
I to .7 ; then extend from 1 to .7, thut extent will reach 
I from 36 to 25.2 feet, the solid content. 

The line of Sines, marked Sin. begins at the Icffthand, 
! and is figured thus: l, 2, 3, i, 5, &c. to 10 ; then 20, 
[ 30, 40, &e. to 90, euding at the light hand, where is i 
I brass pin, here, and id all lines under it : these figures are! 
Fsalied Degrees. 

The line of versed sines, marked V. S. begins at ti 
} right band, against 90' on the sines, and from thence fL-\ 
f gured towards the left hand, thus : 10, 20. 30, iO, &0>'i| 
r ending at the left hand, about 169"; each of the aubdi-^ 
I visions, from lO to SO, are 2 degrees, and from thenee to 
90, it is single degrees ; and from thence to the end, each 
L degree is divided into 15 minutes. 

The line of Tangents, marked Tan. begins at the left 
band, and tigurcd to the right, thus : 1. 2> 3, &c. to 10, 
and so on to 20, 30, M, and 46, where is a brasft pin, ju^ 



H 
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under and even t?ith 90, in the line of sines ; from thence 
back, it is figured 50, 60> ro, 80, &c. to 89, ending at 
the left hand. Where it began, at one degree, the sub- 
divisions are as the sines. 

Tlie line- of Meridional Parts, marked Ma*, begins at' 
the right hand, and numbered 10, 20, 30, to the left 
hand, where it ends at 87 degrees. This line, with the 
line of equal parts, marked E. P. under it, are used .to- 
gether, and only in Mercator^s sailing. The upper, line 
contains the degrees of the meridian, or latitude, in Mer- 
cator's chart ; and the lower> the equator, and contains 
the degrees of longitude. , 



■ '9 



OF 



LOeAMITHMS. 

LOGARITHMS are a series of numbers^ by wliicli 
the work of multiplication may be perfoi^med by addi- 
tion, and division may be done by subtraction ; for, if the 
logarithm of any two numbers be added together^ the 
sum will be the logarithm of the product : and if the lo- 
garithm of the divisor be subtracted from the logarithm 
of the dividend, the remainder will be the logarithm of 
the quotient : and if the logarithm of any number be di- 
yided by 2, tho quotient will' be the logarithm of the 
square root of that number. And if the logarithm of any 
number be divided by 3, the quotient will be the loga- 
i^ithm of the cube-root of that number. 

To find the logarithm of any number less than 5 figures. 

Examples. 

To find the logaritlim of 7. 

Look in the table for the number 7, in the side co- 
lumn, and against it is .84h510 : this number being but 
one figure, the index to the logarithm is 0. 
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OF LOGAHITHMS. 

To find the'ldgai-iUim of 79. 

Look in tlie table for (lie number 79, in the side colamo, 
and againsl. it is .89763 ; 1 Iwing the index, because the 
given "number has two figures. 



To find tlie logarithm of 763. 

Look far 763 as before, against vhieh is .SS253, 1h»M 
index being 2, Iiecausc the given number has three figures.1 

. To Cnd Ilie logarithm of 7634. 

Find thelhret first figures, Tiz. 76S, in (he sideeolump 
ti»i Itcrore, aiid thr. fourth figure 4, at the top of the page ; 
(lii-n opposilc 7BS, and under t is .88275, to whivh pre- 
fis the index 3>bccauselhcgiren number has four figures. 

To find the lugarKhm of five figures, or more. 

L StiftpoHC 76340. 

f }^nd (be logarithm of the four tirat figures, as before, 
ivhich will be 8S275 ; take the diflerejice between this lo- 
garitliRi, and thci next greater, which is 6; then say, if 
10 give 6, what will (he i-emaining figure, viz. S, give? 
thns, If 10 . . 6 : : 5 . . 3, the fourth number is 3, 
whirh. added to thp former logarithm 88275, gives 88278, 

L:to which prefix the index 4, because (here are five fignree, 
uid it gives the logarithm of 763*5, viz. 4.S827S. 

To find the logarithm of 763*58. 

Find the logarithm oftlif four fir!! t figures, as before^ 

. SS:i75. 




OF L0GAHITHM8. 63 

Take the diffcpeneo, as liefore ; then say, if 100 f^ves 
6, what will the reniaJning figures, vii. &S give ? An- 
swer B ; wliich added to 8S275, makes Sft'iTi, to which 
prefix the index 5, and it gives the logarithm of 76345S 
to be 5.8S27S. 



IjVaie. The Index (igute U alwayi one lesB dun the number of figure* iaJ 

tilt givtn wlmle number, whctbcr s decimal be uuicxed or not. 



I'o lind the logarithm of 763.«5$. 

Find the logarithm, as before, the same as if the figures 

wei-e all whole numbers; tlien, because thei-e are but 

•' Uirett ltgtirc»» in the integers, ppefix the index^, and it 

.gives -i.ns-zrii; for the logarithm of 763.158, the same 

■as in the pi-eceding example, only in the index. 

Tn find the numbei- answering te any logarithm of Four 
plnres of figures. 

What is the number to the logarithm 3.77342? 

Look in the eolnmn under 0, and there the next less 
Bogiirilhiii win he 7705, opposite to £93 in the side column* 
tlien look directly across the page, and the exaet logarithm 
pill he found under 5 at the top. which annex to 593, 
tadkes 5935, the number requii'ed. 



I 



Vurt When the eiact log»riihm is not found, it is usual 1o take Uie neit j 
kse, orneaKfll, wbiehisesaelenou^ in common htuioNs 



rt OF I.0GABITHM8. 

Tft find the mimliei- answering to a logai-ithm of s 
mtH'e places of figures. 



What number iinswers to the logaiittim 4.59632 f 

Trfke the difference hetwcen the next Itss logai-itlini 
iind the given oac j also the difierence between the next lesJ 
and greater logaritluns ; then say* as the difference bs'M 
tweeotlie next less and greater logarithm, is to the dif- , 
Ibrenee between tlie numbers answering thereto, (with e 
iryplier annexed for cveiy unit the index figure is more J 
than 8) so is the dilTereDce between the next less and givea] 
logaritlinif to the correction sought, which added to the.] 
uuuifier answering to the iwixt less logai-ithm, gives (lie ' 
nninber i<§iiiiired. Wliat is the number aHSwcring to tlif , 
t following logarithm ? 



[ *.59832 given log. , 

} 4>^9G37 Tito nearest less log. is 5dR;S7 its num. =^9-^70^ 
Tlie next greater do. is S963S = 



DiiTerence. 



11' 



As it . , 10 : : 5 . . 4^\, wliich call +.6; and n 
to 39it70, makes S9i74',6 the nntiibitr sought. 

MUl.TIPUCA'ri<,^Oly LOGARITHMS. 

To llie logui-ithui al'ttiDitiulti|ilicnii(I> titlil (lie iugHI-itbin 1 
ul' thf multiplic)-; lliitsnm ia the logavithni uCtlio piwliii^trj 



OF LOGARITHMS. 55 



CASE 1. 

To find the product of two whole or mixed nnmhers. 

Multiply 76, log. = 1.88081 
By 54, = 1.73239 



Product 4104 = 3.01320 



Multiply 76.4 log. = 1.88309 
By 5.4 = 0.73239 



Product 412.56 . = 2.61548 



CASE 2. 

When both or eitlier of the factors arc less than unily. 

RULE. 

When the figure ne:^t to the decimal pciiit is part of 
an unit, the index is 9 ^ but if it be 0, the index must be 
8 ; and as many cyphers as are annexed to the point, so 
many units the index mnst be less than 9 ,* so that the 
numbekr of cyphers annexed to the decimal point, and in- 
dex figure, taken together, must make 9 ; and in adding' 
these logarithms, ten must be rejected, if the index figures 
amount to ten. 









H OF LOGARITHMS. 

Multiply 3.72 log^ = O.B70B^ 
Bjr .00064 = 6.80618 

Product .0023808 = 7.37672 



Multiply 59.4 log. = 1.77379 
By .000031 = 5.49136 

Product .0018414 « 7.26515 



DIVISION BY LOGARITHMS. 



RULE. 







From the logarithm .of the diyidend, take the logarithm 
of the divisor, the remainder is the logarithm of the 
quotient. 

In fractions, oliserve the same rule as given in multipli- 
cation ; and when the Index figure of the dimor is greater 
than that of the dividend, 10 must be borrowed, as it was 
Rejected in addition. 

Divide 4104 log. = 3.61321 
By 54 = 1.73239 

Quotient 76 log. »= 1.88082 






Divide 410.4 log. = 2.61321 
By 5.4 = 0.73239 

Quotient 76.0 " = 1.88082 






OF LOGARITHTVIS. b7 

Divide .008215 log. = 7.91461 
By .031 = 8.i9136 

Quotient .265 ^ 9.42325 



Divide .0023808 log. = 7.37672 
By 3.72 = 0.57054 



Quotient .00064 log. = 6.80618 



Divide 59.45 log. = 1.77415 

By .0000315 = 5.49209 

Quotient .0001915 = 6.28206 



fATote. In the indices here, I borrowed 10, in the same manner as it wa« 
rejected in Addition. (See Multiplication.) 



To extract tlie Roots hy Ijogaritlvms. 

The logarithm of the given number, divided by 2, 
quotes the logarithm of the square-root of that number, 
and divided by 3, quotes the logarithm of the eube-root 
of that number. 

Examples. 
\¥hat is the square-root of 324 ? 

Log. of S24, is = 2)2.51054 

\ Boot is 18, its log. is .=:= l.%bb%'r 

I 

\ 
I 
( 
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5« OF LOGAHrrHMSl 

What is the cube-root of 106*8 ? 

106*8 log. = 3)4.02726 
Root is 22, log = 1.3*242 

Tofnd tlic Boot of a Decimal Fractiou. 

For the s(|uar<<.ront, add 10 to the index berore it i 
divided ; and for the cube-root, add 20, &c. 

Wliat is the squai*e-root of .0018*9 ? 

.0018*9, its log. is = 7.2660* 
Add 10 



2)17.26694 



Root .0*.'), its log. is = 8.633*7 



What is the cube-root of .12fi 7 



.125, its log. is = 9.09691 
Add 20 



3)3i 



Root is .5, its log. = 9.69897 



OF LeCABITHMS. 



ToJinA the Logarithm of Uie Sines, Tangents, anil Se^ 
cants, belonging to amj number of degrees andminutes, 

RULE, 

If tlie degi-ecs be less than 45, seek them on the top of ^ 
the page, and the miQutes in the left hand cnluniD marked 
M« against which, in llie column signilied At the top with 
the proposed name, stands the sine, tangent, or secant 
required; but when the degrees given, be mare Ihan 45, 
seek them at the hottom, »nd the minufes in the i-ight 
hand colli ma, marked M, against wliich, and over 
the proposed name, stands the sine, tangent, or aecant 
required. 

Observe, that the degrees at the top, and minutes in 
the left hand column, added (o the degrees at the hot> 
torn, and minutes in the right hand colunui, always make 
90° ; hence, if a sine be looked for, the co-sihe or comple- 
ment will be found in the adjoining column. Ohserr^ 
the same of tangents and secants. 



Required the logarithm sine of 28° 37' 2 

Under 28", and opposite 37', in the left hand colam 
as above, and under the word Sine, stands 9.68029) iha 1 
logarithm Of the sine of S8° ST, as required. 




Finil 67" at tlic bottom of the page, and 46' in the 
right haud eolumn. opposite to which, and over the word 
Tangent, stands 10.38816, the log. required. 



I 
I 



The logaritlim of any number of degrees above 90, 
found by subtracting the given degrees from 180 ', attdl 
taking the logarithm of the remainder. 



To Jiitd i}i£ Decrees, Minutes, and Secondu, to any ifirett I 
Logurifhm. 

Find the degrees and minutex corresponding to tht^ , ' 
nearest logarithm, whieli ia exact enough fop eommon bu- 
siness ; but if seconds be wanted, they are thus found : 
take (he difference lielween the given log. and the ne^xt 
Jess j also between the ne.\t leas and greater; then say. 



As the diStreneebetMcen the next less and greater 1<^. 
Is to 60' ; 

So is tfap differenee between the next less and given log. ^ 
To the seconds required. 

But if they be required to a given tog. eo-sine, then sayJ 



As the difference between the next less and greater Iflg. 

Is to 60' ; 

8o is the ditTerence between the given and next greater 

To the seconds requiied. - 



OF LOGARITHMB. 



Find the dt^grees, minutes, and §econds, corresponding 
to the logai'ithm sine, 9.()14<0o. 



Next greater log. g.ei-lbll Given log. 9.tH4iO& 

Next less 9.CUS2 Next less 9.61S82 



Differenctv 



As 29 . . 60" : : 23 . . 4S', to be annexed to the de- 
[ grces and minutes eon-esponding to the next less log. 
[gives 24° IC 48", as requireiL 

Find the degrees, minutes, and seconds corresponding 
t to the logarithm co-ainc 9,ii3297. 

Next greater log. 9.43523 Next greater log, 9.43321 
Next less 9.+327« Gifen ».i329r' 



As 45 . . 60' : : 26 . . 34', to be annexed to the de- J 
grcea and minutes correaponding to the next less log^ J 
L gives 74" 16' 34", as reiiuired. 



To ^ttd the Loganthm Sttte or Co-Sinef for Degrees, 
Minutfie, and Seconds. 

Find Ihe logarithm to the degrees and minutes; take i 

^the dim'rence between this and the next greater, if a sine ;4 

"t if a co-sine, tlie next less ; then say, 




r>2 OF LOGABITHMS. 

As 60" 

Are to this difference ; 

So are the given seconds^ 



To the correction^ to be added to the first logarithm^ 
ilTa sine ; b^t subtracted^ if a co-sine. 



* Examples. 

Bequired the logarithm sine of 24'' 16' 4a''? 

Next greater log. is 9.61411 
The log. of 24°_, 16^, is 9.61382 

29 



As 60' . . 29 : : 48" . . 23, to be added to 9.61382, 
gives 9.61405, the log. of 24"" 16' 48", as required. 

;$niat is the l(^arithm co-sine of 74'' 16' 34' ? 

The log. of 74'' 16' is 9.43323 
Next less, is 9.43278 



45 



As 60* • . 45 : : 34' « . 26, to be taken from 9.43323, 



\ 



TRICSiONOMETMY. 

PLArV Trigonometiy, is (he art of measuriDg plain^ 

triangles, by comparing sides and angles togellier, by 

known analu^ici^; wbereby tbree things being given, a 

fourtb may be found, on vonditioD that one of them be & 

r'8id« : to do which, riglit lines are applied to the arcli of ftfl 

[ eirele, described on the angular point, viz. V 



A chord is a line that divides the circle into two nne- 
qua] parts, and is a chord to tbctn both, as DH is the 
^ «hord of the arches Dil and DAJi. 

2. The sine of an aii:!!, is a line di'Ewn from one end, 
r termination of the arch, perpendicular to tlie radius. 

War it is half the ehoi'd of twiee the ai-eh, 9fl that RS is the 
I sine of the arch A8, and SZ the co-sine.- the sine ubA 
Vco>siiie making a quadrant, or 90". 

3. Averaed sine, is that part of the diameter contained 
I between the sine, and the arch, as RA and RCD, and is 
\ the versed sine of 8HD, or DEP its equal. 

4. A tangent of an arch, is aline drawn perpendicnlar 
to one end of the diameter, just touching the arch, as AT 
■k the tangentJ^f the areh A9, and HG the eo-tangeut: 
do.iwwcnt'""'^ co-tangent malting a quadrant, or W- 



1 
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TRIGONOMETRY. 



5. A secant of an arch^ is a line drawn from the cen- 
tre through the circumference, until it cuts .the tangent^ 
as CT is a secant of the arch SA, and GC the co-secant, 
meeting the co-tangent : the secant lind co-secant also 
making a quadrant, or 90°. 

T 
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RICfHT ANGLED 

TRIGONOMETRY. 

THE solution of the several cases in Right Angled 
Trigonometry, depends on the following Position, which 
ought to be well committed to memory, and, by com- 
paring it with the annexed figures, clearly understood 
by the learner^ before he proceeds. . 



POSITION. 

In every right angled triangle^ 

If the hypothenuse be made the radius of a circle, 
the other two sides, or tegs, will be, each the sine o£ its 
opposite angle. 

If either leg, including the riglit angle, be made the 
radius of a circle, the other leg will be the tangent of its 
opposite angle, and the hypothenuse the secant of the same 
angle. 

The foregoing Position, accui*ately compared ifllth the 
.following figures, will be more instructive, than lengthy 
demonsti^ations. : ^:, :> 

K 
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^ote. When the hypothenuse is made radius, then the base is the sine 
of the opposite an^le C ; and the peipendicularj a sine of the opposite 
angle A. * 

^TVtien the perpendicular is made radius, then the base is tangent of the 
opposite angle C, and the hypothenuse a secant of the same angle. 

■ 

And when the base is made radius, then the perpendicular is tangent^of 
the opposite angle A, and the hypothenuse a secant of' 'the same .angle. 



Trhen the angles* and one side are given, to find either^ 
or both the other sides ; then either side may be made ra- 
dius I and each^ in rotation, to prove the iyoiI^ 



Ul* 



RULE. 



As the name on the given side. 
Is to the same side ; 
So is {he name on the side required. 
To the same side* 




\ 






68 RIGHT ANGLED TRIGONOMETRY. 

"When two sides are giyen, to find the angles ; then one 
of the given sides must be made radius. 

RULE. 

As the side made radius^ 
Is so radius; 

So is the other given side^ 
To the name upon it. 

CASE 1. 

The Jingles and Hypothenuse given, to find the Legs. 

Given> the hypothenuse^ 121 perches ; the angle, op- 
posite the base, 54'' 30'; consequently the other angle> 
^5"" SO5 by position 2, page 10. 

For the constrbetion^ see Problem 10^ in Geometry. , 



< % 
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RIGHT ANGLED TRIGONOMETRY. 69 

By making the Base Radius, it will be. 

To find the perpendicular BC. ^ 

As secant [A Sff" 3(y 10.08931 

Is to the hypothenuse 121 2.08279 
So is tangent [A 35.S0 9.85326 

11.93606 
10.08931 



To the perpendicnlar BO 70.27 ±.8^676 

To find the base AB. 

As secant [A 35"^ 30" 10.08931 

Is to the hypothenuse 121 2.08279 
So is radius 90'' 10.00000 



12.08279 
10.08931 



To the base AB 98.50 1.993ii8 



By making the Perpendienlar BadiuSf it will be. 

To find the perpendicular BC. 

As secant [C ^r 30 10.23605 

Is to the hypoth^|mi^ 121 2.08279 
So is railius 90^^^ 10.00000 



12.08279 
10.23605 



To the perpendicuUir BC 70.27 1.64674 






Ik 



70 BIGHT ANGLED TRIGONOMETRY. 
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"X. 
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To find the base AB. 

As secant [ C 54° SC 10,23605 

Is to the hypothenuse 121 2.08279 
So is tangent [d^'54.30 10.14673 

12.22952 
10.23605 



To the base AB 98.50 1.99347 



By making the Hypothenuse Radius, it will le. 

To- find the petpendicular BC. 

As radius 90^ 10.00000 

Is to the hypothenuse 121 2.08279 
So is sine [A 35° 30' 9.76395 



11.84674 
10.00000 



To perpendicular BC 70.27 1.84673 



To find the base AB. 

As radius 90^ 10.00000 

Is to. the hypothCtause 121 2.08279 
So is sine [C. 54"" SO' 9.91069 



11.99348 
10,00000 



Td th^'lfttse AB 98.50 1.99348 



I 
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RIGHT ANGLED TRIGOXOMETHY. 

BY GUNTER'8 SCALE. 

All proportions, where secants are not in them^ i 
be workert by G iinter's Scale ; the extent from llie first t^ 
the third term, will i-eaeh irom the second to the fourth| 
thus the last radius. 

1. Eictend froiu radius 90° to b¥- Sff, on the line of 
sines ; that extent will reach from the by potbeouse 121*a 
to the base 98.50, on the line of nuinhers. ■ 

3. Extend from raflius, to 35° 30) on the line of sines;' 
that extent will reach from the hypolhenuse 121, to tlie 
perpendicular 70.27, on tlie line of numbers. 



The Angles and i 



CASE 2 & ; 



c Leg given to Jind the Hijpot 
and other Leg, 



The angle opposite the pei-pendicular 33" 15', ant 
base 37'b perches, are givfa, tttfind the hypotheauee jj 
perpendicular. '; 

For the construction, see Proble^^i in Geonietf 

J 



c^. 
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RIGHT ANGLED TMGONOMETRY- 



By making the Base Radius, it will he. 
To find the perpendicular AB. 



As radius 90^ 

Is to the base 274 

So is tangent [C SS"" 15' 



10.00000 
2.43775 
9.81666 

12.25441 
10.0000 



To the perpendicular AB 179.6 2.25441 



To find the hypothenuse AC. 



As radius 90"" 

Is to the base 274 

So is seeant [C SB'' i& 



To the hyinMiLeniise 327.6 



10.00000 

2.43775 

10.07765 

12.51540 
10.00000 

2.51540 



By making the Ferpendicular Badius, it will he. 
To find the perpendicular AB. 



As tangent [A 56'' 45' 
Is to the base BC 274 
So is radius 90"^ 



•^ 



10.18334 

2.43775 

10.00000 

:W.43775 
10.18334 



;]E!P petpiidletflltf AB 179.6 2.25441 



'■■y - 
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To find the hypotbennse AC. 



As tangent [A B6° 45' 
Is to the base BC 274f 
So is secant [A 56.45 



10.18S34 

2.43775 

10.26099 

12.69874 
10.18334 



To hypothenuse AC 327.6 2.51540 



I ■ * 



By making the Hypothenuse Radius, it will be^ 
To find the perpendicular AB. 



As sine [A BS"" 45' 

Is to the base BC 274 

So is sine [C 33"^ 15' 



9.92235 
2.43775 
9.73901 

12.17676 
9.92235 



To perpehdicular AB 179.6 2.25441 



To find the hypothenuse AC. 



As sine [A 56° 45^ 
Is to the base BC 274 
So is radius 90" 



9.92235 

2.43775 

10.00000 

12.43775 
9.92235 



To hypothenuse AC 327.6 ^.51540 



A. 



7* BIGHT ANGLED TRIGONOMETRY. 

BY GUNTER. 

Extend from 56'' 45', to ad"" 15' on the line of sines; 
that extent will reaeh from 274, the base, to ±79.6, the 
perpendiculary on the line of numbers. Again ; 

Extend from 56= 45', to radius 90% on the line of 
sines; that extent will reaeh from 274, the base^ to 327.6, 
the hypothenuse, on the line of numbers. 

CASE 4 & 5. 

The Hjfp&thenu^, and one Leg- given, to find the •ingles, 

and other Leg. 



It. •• 



Given the perpendicular, 69 chains or perches ; the 
hypothenuse 130, to find the angles and base. 

For the eonstraetion, see problem 12, in Creometiy.. 





BIGHT AXGLED imGOXOMETRT. 75 

By making the Hypothemtse Radius, it toiU be, 
t To find angle C. 

As the hypothenuse 150 2.17609 

Is to radius 90^ 10.00000 

So is the pei^ndicular 69 1.83885 



11.83885 
2.17609 



To sine [C 27° 23' 9.66276 

To find the base BC. 

As radius 90° 10.00000 

Is to the hypothenuse 150 2.17609 
So is the sine [A 62^ ST 9.94839 

12.12448 
10.Q0000 



To the base BC 133.2 2.12448 



By making the Perpendicular Badius, it will he. 

To find angle A. 

▲s the perpendieular 69 1.83885 

Is to radius 90° 10.00000 

So is the hypothenuse 150 2.17609 

12.17609 
1.83885 



To teeaot [A 6S^ 37' 10.33724^ 
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RIGHT ANGLED TBIGONOMETBV. 

T« find llie base BC. 



As railius 90° lO.OOOOO 

Is to the pcrpeudieular 69 l.S388a 
So b tangent [A m^ 37' 10.38568 



12.12+53 
lO.OOOOO 



To the base BC 135.2 



BY GUNTER. 



» 



Extend Sroai ISO, the hypothenuB, to 69, tlie perpen- ' 
iltfiilut-. on the liBe of numbers; that extent will reach f 
fi-om i-adius 90=, to 27" 33', angle C, on the line of sines. '; 



I 



Extend from ladlus, 90'', to 62" 37', angle A, on the } 
line of sines ; that extent will reach fi-om 1.^0, the hypo- ] 
thenusc, to 133.2. the base, on the liue of minihers. 

CASE 6 & 7. 

The I^gs giveii, to find the ^Angles ond Hypothmitse. 

GJvpa the perpend ieular, 9S0 perebes; the base 69C 
to find the an^es and hyputhenuse. 

^or the construction, soepndileiulS, ia Geometry. 
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690 



By making the Base Badius^ U will be, 



To find angle C. 



As the base . 690 2.89885 

Is to radius 90° 10.00000 

So is the perpendicular 980 3%99123 



To tangent [C 54° 51' 



12.99123 
2.83885 

10.15238 



\ 
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78 . RIGHT ANGUeO TRIGONOMETRT. 



To fiad the by pothennse AC. 



As radius 90® 
Is to the base 690 

So 18 secant [C 54° B± 



10.00000 

2.SSSS5 

10.23979 

13.07864f 
10.00000 



To the hypothenuse 119a 3.07864 



By making (he Perpendicular Badius, it will be^ 

To find angle A* 

As the perpendicular 980 2.991^ 
Is to radius 90° 10.00000 

So is the base 690 2.83885 



To tangent [A 35° 9^ 



12.83885 
2.99123 

9.84762 



To find the hypothenuse AC. 

As radius 90° 10.00000 

Is to the perpendicular 980 2.99123 
So is secant [A 35'' 9' 10.08743 

13.07866 
10.00000 



Tothehypodienase 1198 3.07866 



a 



ftlGHT ANGIED TRIGONOMETRY. 

BY GUNTER. 

The extent from 690 to 980, on llie line of numlnirs, will 
i-eacli from radius 4'5S to 5%° Bl', on fJic line of tangents. 

The c:^ tentfrom 33° ff, to radius 90', on the line of sines 
I will reach from 690, the base, to 1198, the hypolheiiose. 



The work to the preceding eases _being all set down j 
and as a good kni^edge of Trigonometiy is the basis of 
, the Mathematics, an example in each ease, with their 
^Answers, is annexed, for the benefit of the learner, 

1. Given tfie hypotheniise, 250 perches or chains ; the4 
f angle opposite the base, 51" 30', to tind the base and per- 
pendicular. 

^Bswer ; the base 30S.5 ; perpendicular 145.2. 

2. Given the angle opposite the pcqiendicular 33° IS ; , 
e base 325, to Und the hypotbenuse and pei:pendietilai-.l| 

Auwer ; (he b^'poUienuse 388.6 ; perpendiciiiai 

1 Given (lie perpendicular 91 ; the hjpulhenuse 170,' 
End the angles and base. 

Answer : the an^o opposite the perpendlculai 
[eottsequently, (he other angle 57' 58', (by pcAfttion 2. 
nage 10) and liie base tli3.(t. 

. 4. Given the base 797 ; the perpendionlar SflO, to And 
"he angles and b vjiothenuse. 

J^ Answer ; tho angle opposite (lie base, iVSB' ; coasi 
qnvtitly, the other angle (by position 2, page 10) in' 31' 
J the bypolbeiiiise H88. 



I 





OBLIQfJE ANGLEID 

TRIUOfbMETET. 



POSITION. 



t 



IN all plane trianf;les9 the sides are in direct propor- 
tion to the sines of their opposite angles , and the contrary. 

When the angles, and one side are given, to find th» 
other sides, or cither of them. 

RULE 1. 

As the sine of the angle opposite the given side. 
Is to the given side ; 

So is t?ic sine of the angle opposite the side required. 
To the side required. 





Wlien two sides, and an angle opposite to one of thenlf 
are given, to find the other angles and side. 

RULE 3. 

As the side opposite to the given angle, 

Is to the sine of the given angle ; 

So is the other given side, 

To the sine of its opposite angle. ^ 

Then find the side (if required) by ^ 



OBLIQUE ANGLED TRIGONOMETRY. 8t 



CASE 1. 

Two Angles f and a^Siie given j to find tlte other hvo Sides. 

The angle BDC 101° 25', and CBD 44° 42;, and the 
side BC 76 perehes given, to find the sid|s CD and BD ; 
eonsequently, (by position 3, page 11) thejother angle 16 ^ 
33° 53'. f& 



v^^. 



V* 



.D 




;?•■■ 



For the eonstruction, see problem 14, in Geonirtry* ^j^fM 






To find DC. 



As sine supplement of angle D 101° 25' 9.991 32 
Is to the side BC 76 1.88081 

So is sine [B 44° 42^ 9.84720 



'£ 



To the side DC 54.53 



H. 72801 
9.99132 

1.73669 
*■ » ■ ■»■■. 



i. 



M 



8« OBLIQUE ANGLED TRIGONOMETRY. 



To find BD. 

As supplement of sine [D 101^^^' 9.99132 

Is to the side BC 76 1.88081 

So is sine [C 33° 53' 9.74625 



H^ 



11.6i706 
9.99132 



r 



-To <j)ie side BD 13.23 1.6S57ii 



■ .'■■ ■ -Ai* 






BY GUNTER. 



The extent from the supplement of [D = 7S° 35', to 
PB 44° 42^, on the line of sines, will reach from the side 
BC 76, to the side DC 54.53^ on the line of numbers. 



line))f 



The extent from '78° 35', to [C 33° 53', on the line 
sines, will reach from the given side 76, to the sidow 
BD 43.23, on the line of numl>ers. 

CASE 2 & 3. 

2\{70 Sides9 and an Jingle opposite one of them given, to 
Jind the other JSLngleSf and thirmSide. 

The 9ide BC 106^ And BD 65, and the angle BCD 31'' 49' 
given to find the other angles, and side CD. 

For the construction, see problem 15, in Geometry. 




OBLIQUE ANGLED TRIGONOMETRY. SS 



D 




iU6 



JVote. When the given angle is obtuse, the required angle will be acute; 
but when ihe given angle is acute, then it is sometimes doubtful, whether 
the equire'l ang;e be ob- iis^, or acute, arid ought to be detcnhined by 
drawing and viewing ihe rigui-e, before further procedure ; .i 

Or by this general Rule. 

. Square each side ; then, if tlie sqiuu^ of the side opposite the requu*ed 
angle, be more then the sum of the squares of tJie other two sides, the 
required angle is obtuse; if they be even, the ang^s is right ; and if 
the square of tlie side opposite the req ilred angle, be less than the sum 
of the squares of tlie other two sides, then the angle is acute*— thus, in 
tlie foregoing figure, the required angle D, is obtuse. 

To find angle D. 

As the 8ide BD 65 1.81291 

Is to sine .angle C 31° 49' 9.72198 

So is the side BC 106 2.02531 



11.7*729 
1.81291 * 



To sine of supplement [D 59° ir 1 ^ ^^ . ^^ 
— 180° = 120^ 43' [D J 9.»3*J» 



By position 3, page 11^ angle B^ will be found to be 

37° 28'. 

-• 



M OBLIQUE ANGLED TRIGONOMETBt; 

To find the side DC. 

As sine angle C Sl^" 49^ 9.72198 . 

Is to tfae side BD 6B . 1.81291 

So is syie angle B 27"" 28' 9.66392 

11.47683 
9.72198 



To Hie side DC 56.86 1.75485 



BY GUNTER. 

The extent from 65 to 106, on the line of numbers, will 
reach from 31° 49*, to 59"" 17', on the line of sines. 

The extent froin 31"" 49', to 27% 28', on the line of sineg^ 
^rill reach from 65 to 56.86, on the line, of numbers. 

CASE 4 & 5. 

Two Side99 and their contahud Jingle given, to Jind the 

other tingles, and third Side. 

The side BC 109, BD 76, and their contained angle 
CBD lOl'' 30^ given, to find the other angles, and side CD. 

RUIiE. 

As tlie sum of the sides. 

Is to the tangent of half the sum of tlie unknown angles; 
So is the difierenee of the sides. 
To the tangent of hsdf the difference of the imknown 
an^es. 



• 




OBUQUE ANGLED TMGONOMETRY. Sb 

To half the sum, add half the diiTerence, and the sum 
vrill be the greater angle ; and from half the sum, take half 
the dijBTereoee, and the remainder will be the less angle. 

For the eonstruetion, see problem 16, in Geometry* 
D 




Side BC 109 
BD 76 



G 

109 From 180° 
76 Take 101° SO', the given angle. 



Sum 185 Difil 33 Rem. 78^ 30', the sum of the un- 



known angles; (by position 3, page 11) the half of which 
sum^ is SO"" 15'« 

To find the difierence of the angles D and C. 

• 
As the sum of the sides BC and BD = 18*5 2»M7±^ 

Is to the tan. of ^ the sum of the [s G&D= 39"" IB'- 9.91S24». 

So is the difr. of ttie sides BC and BD = 33 1.518^51' 



11.43075 

2.267±7 



To the tang, of f the diff. of the [s C & D 8° 17' 9.16358 



* 



HB OBLIQUE ANGLED TRIGONOMETRY. 



=T^-. "♦ 



To half the sum of the angles, 39 15'» add half their 
differenee, 8^ 17' ; the sum is ^7"" 32^, the greater angle 
J), because it is opposite the longer side (by position IO5 
page 16) and frohi half the sum, take half the diirerenee ; 
the remainder is 30"" 58', the less angle C, 

Haying the angles, the side is found by Case 1. 

To find DC. 







, As sine angle D 47*^2' 9.86786 

'■■ Is to the side BC 109 2.03743 

So is supplement of sine angle B 101° 30' 9.99119 

12.02862 
9.86786 



To the side DC 14*.8 2.16074 



BY GUNTER. 

The extent from 185 to 33, on the line of numbers, will 
i*each from 39° 15', to 8° 17', on the line of tangents. 

TJie extdnt from 47° 32', to 78° 30', on the line of sines, 
will reach frsm 109 to 144.8, on thf^line of numbers. 

CASE 6. 

The Sides gwen, to find the Angles. 

'^The dde BC 105, Bl) 85, and CD 50^ given> to find .'ae 
angles BDC, BCD, and CBD. 



s • 

,1 
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\ 



RULE. 



Divide the triangle into two right angled triangles, by 
letting fall a perpendicular from the point D, which will 
divide the base BC, into two bases of unknown lengths, 
viz. BA, and CA« Then say, 

m 

As the sum of the bases BA and CA, 
Is to the difference of the sides BD and DC ; 
So is the sum of the sides BD and DC, 
To the difference of the bases BA and GA. 



# 



Then to half the sum of the bases BA and CA, add 
half their difference, and the sum will be the greater base 
BA ; and from half the sum, take half the difference, and 
the remainder will be the less base CA. 



For the construction, see problem 17, in Geometry. 



D 



B 




105 



The sides 



ides 4 



BD 
CD 



SB 
50 



85 
50 



Sum 135 Diff. 35 



*-j--. 



-.1 
"I 



as OBUQUE ANGLED TRIGONOMETRY. 

To find the difierenee of the bases. 

■ 

As the sum of the base BA and CA 105 2.02119 
Is to the difierenee of the sides BD & CD 35 1.54407 
So is their sum 135 2.13033 



3.67440 
2.02119 



To the diff. of the bases BA and CA |) 45 1.65321 



22.5 



To half the sam» 52.5, add half the difference^ 22.5^ 
the sum is 75^ the greater l^se BA^ and subtraeted^ leaves 
30^ the Icis base CA. 



By right angled Trigone fnetry 9 tojlnd the Angles^ 

To find [B. 

As the base BA 75 1.87506 

Is to radiusi 90*" 10.00000 

So is the hypothenuse BD 85 1.92942 



f. 



11.92949- 
1.87506 



% 



To secant [B 28"^ 5' 10.05443 

To find [C. 

As the base CA 30 1.47712 

Is to radius 90"^ 10.00000 

So is the hypothenuse CD 50 1.69897 



To see^t [C 63'> 8^ 



11.69897 

1.47712 

10.22185 



^ 



^ 






OBIJQUE ANGLED THIGONOMETHY. 

By position 3, page il, 180 — fl3= 8' + 2S^ .V, = 9f 
= aag, BDC, tbc several angles rcquii'cd. 

BY GU?iTEU, 

The extent froni 105 to 135, will reach fi-oni 35 to 1^ 
on the tine of numbers. 

Tbc extent from ^5 to 7B, on tlic lim; of itumbei-s, will 
reacli froui radius to 61^ 55', [BDA, on the line of iiat 

The extent Trom 50 to 30, on the line uf nnmhors. \vi| 
reach from ratlins to ang. A_DC36^ a!)'|Ontheline uf sine^ 

Exampiesfor Praclice. 

i. piven the angle BDC 100% and (he angle DCB 5 
the leg BD 2Z0 jierches, to tind the othci' ivro legs. 

Answer; BC 267.8,1)0119.3. Tables vary in this stim^ 

2. Giren the side BC Ses, and the side AB 6*0, lllj 
angle BAG 26% to Hnd tlie other i^ide and angles. 

Answer ; the side AC 808.7, ang. at C SO" i.V, B 103' ^1 

S. Given the side B^IltO, AC SO, and their eoulainctl 
angle 102^ 30', to tind the olhei- aagles and side. *^ 

Answer; the greater angle ^o^SS', tlieless angle 31' 
32', and the third side 149.3. 



4. Given the side BA 8S, BC hi, AC los, to ilud thi 
Mgles. 

Answer ; flie least angle 29" W. next oi-eilur ii.^, sf 
Wld tlie gi-eatest Stt** OV. 



1 

I 

\ 



J)3 



ia^ti 



OF HEIGHTS. 



the two aiUtiides, is 18" SO* ; and of course the angle AUG 
13S" SO', by poBkioil 3 ; hence the heiglit of the object will 
he found to be ilO.G feet. And by Right Angled Trigo- 
'nometry, the height of the hill maybe found to be 101.8 
feet and depth to the perpendicular distance of the object 
90.13 &«t. 



tc i CAB 18^ S(y, 
< t-ABC ISO.SO. 




PROBLEM m. 

*>oiK the tap of a HiU to find tlu Hdght of a perpendicular 
Olgeet, at the foot thereof. 

(-Angle to the foot of the object fi5°15'. 
Given 4 Angle to the top 31° 15', 

(■Distance to thefootoftho object 250 feet. 

A Bte. By the stiUe Cwe, as the Ust Problem, the height of the object wUl 
be fiiiuid to be 119 feet j the horiaoiUal distiuice AE, 142.5 feet, and 
-heigli: ofi.i,ehiU305.4feettfr<im the heightof the hiil.tate the height 
efthc o.^ect,lcaTe»t6.4f<Kti tbftt the hill i« above the object. 



-^jigle 



ABE S*°4S', 
CAB 2i=, 
BCA 121 15', 




The adding and -subtracting these of angles, nve omitted « 
lo iry the judgment of the learner. 

PROBLEM IV. 

To tdketlie Height of an inaeceseihle Objeet,on a|ilsne, af 
two Stations. 



r- Angle ftt the nearest station to the top 55' 
k Given -^ Stall onary dia lance &7 feet backwards, 

(-Angle at the farthest station to tlie top 37". 

RULE. 



By Case i, Obti^we Angled Trigonometry* G.vA'tiut' 
distance from cither station, to the top of tlie objec't ; fron 
tlienearast is 163.1 feet; from the farthest is '230.6 feet ; 
ifaen, by Right Angled Trigonometry, tlm height of the 
object will be found lo he t38.tf feet. 



nW -■ 



J 



OF HEIGHTS. 



rACD S3, 
^ . J BCD So. 

Labciss 
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PROBLEM V. 

Let BC be a pole 100 feet high, and broken off at D» 
DO that the paK broken off, viz. DC, will reach from the 
top of the stump to A, on a plane. S4 fret from the bot- 
tom or foot of th« pole. Required the length of the part 
broken off? 

RULE. 

'!■ the right angledtriangle-ABC, the base and perpei}> 
diciilar are given, to 6nd the angles ; andb; Case 6 add 7, 
Bight Angled Trigonometry, the angleACB will be found 
to be 18" 47, and 90 — 18° 47' = 71° 13' CAB; theo 
by position 8, page 15, intersect BC^ in the broken place 
at. O ; then, by position 11, page 16^ AD and CD being 
equal, their opposite angles must be eqval ; thereforej 
CAB 71" 13' . ACB 18° 4S"^«> DAB fi2° 36' ; then. 



OP 



HEIGHT^ 



95 



in the right angled triangle iV^D^ the angles and hase are 
given to find the hjpothenuse AD 55.77 feet^ the part 
reqiiired*^ 

(See the following figure.) 



•■. -€ 



^ywi- 




PROBLEM VI. 

To take the Height of a perpendicular object, on a Hilh 
at two Stations, from a Flane beneath it. 







^Farthest station, angle to the bottom; ^±^9 

Given J """^^^ ^^ *^ ^V^:^^ 

1 Stationary distance 104 feet direcUt^ f^^tj^^^ 

LNe^rest station^ angle to the top;4|jfiP'^|f^4^ :.;: 



^•. ' 



>»' 



RULE. 

ByCaae 1, OUique j^jigled Trigonometry, tind the dis- 
tance from die flirthest station to the top of the object, 
; viz. SSS.« feet; thei(by the Bame, the height of the object 
«iU be found to be 86.76 feet. 

".i • ■ . 

Mti. Thendditinn and subtractioti of the angles, are oroitted,t» exercise 
the judgment of tbe learner. 






-ACB 13° Sty 



I BAG 36.00 
. , DAC 1*.00 
^"^l"^, DAE 21.00 

1 AI>C1H.00 
BC 131.30 



I DAE 

I ADC 

Labc 



A...-i^: 
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PROBLEM Vn. 



Tojind the Length of an Object wMch stands obliquely on 
a Hills at ttao stations, on a Fkme beneath it. 



6iveii< 



'"Nearest station^ angle to the bottom 36*" SC, 

angle to the top 44}° Sty, 
Stationary distance, 104 feet backward. 
Farthest station, angle to the bottom 24° 30', 

angle to the top 32=*. 



RULE. 



By Case 1, Oblique Angled Trigonometry, find the ^ 
distance from either station to the top and bottom of the 
object, as from the nearest to the top 254.7 feet, and to the 
bottom 207.4 feet ; then by Case 4 and a, the length of tho .., 
object may be found to be 57.15 feet. 



J- ACB 12=^ SO', to find BC 254.7 feet, 
Allies < ADB ±^, to find BD 207.4 feet, 

I CBD S°, to find the length of the obje« 1 57.1 5 feet. 

^'^i■'.■■*'■ 
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TojimX how ki^h «. jjrrson at PhilaMphta, mii»( be raisi 
inio the almospheiv, and how far Ihe sight miist extent 
to see liOndan ; ihf dMnnce being 31 Degrees, oh the 
BahintUtii of the Karthf and Uie Diameter of tlie Earth. 
. 796* Miles. ^'-%^ 



RULE. 



TO. ^ 



Fruu Ti^bt to tbft, draw a line, toreprcflent ihe earth's 
I diameter, on which di-snribc a cii-clc wilJi the choinl i 

; from f '.•■ centn',. raise u pKr|»eadii!ulur. auil nl>e 

^ cuta tliec'me. will represent Phila<letpliia. ;is atA|i 

which lay off Eli decrees, lo i-epresent London, as at I 

fi-oiR the I'C'Dlve, iU-hw a tim ^^^ B, and on the puat I 

raise a perpemlicHlar to interseot the lornier at ^^^ei 






OP HEIGHTS. 
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in the fight angled triangle CBV, the angle VCB 51% 
and base CB 3982 miles, are given to find the hypothenuse 
CV, from which, take the earth's semidiameter, leaves 
AV 2345 miles, the height required ; and VB, 4917 miles, ?" 
is the distance the sight must extend, to see London. 

JSTote. The (^rations the same as Case 1, Right Angled Trigonometr)'. 
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OF 



DISTANCES. 



PROBLEM L 



LET A and B be two houses on one side of a riyeiv 
295 perehte asunder ; and a lower at C^ on the opposite 
side of the river, which makes an angle at A^ with the 
line AB of 53' 20' ,* and at B, with the line B \ of 66^ 20'. 
Required^ the distance from the tower to each house ? 



C 



^ r To A 308.8 perches 
■JL ' 1 To B 370.5 perches 

JVb/e. This Is performed by Case 1, 
Oblique Angled Trigonometry. 




293 perches* 



'4' . 



i 



PROBLEM n. 



Let B and C be two houses^ and an observer at A 252 
perches from B^ and 230 from C> finds that, they make an 
angle at A of 70^ The distance between the houses is 
required ? 

Answer, 277 perches. 



V 



OF DI8TAXCE8. ibl 



JS/'ate. This is performed by Case 4 and 5, Oblique 
Angled Trigonometry. 




PROBLEM UL 

Let D and C be two trees in a bog, and an observer at 
A and B 113 perches asunder, finds, that when at A, the 
tree at D makes an angle with the line AB of 100"" ; and 
that at C, makes an angle with the line AB, of 36^ 3(K ; 
and when at B, the tree at D makes an angle with the 
line BA of 49% and that at C of ±%±\ Required the 
distance these trees are asnnder ? 

Answer 232.5 perches. 

^ote. By Case 1^ Oblique Angled Trigonometry, find the distance from 
either station to each tree, as from B to D 216 perches ; and to C 175.6 
perches; then, by Case 4 and 5, find their distance apart. 



TO FIND THE 

CONTENT OF LAND, 

GEOMETRICALLY. 
PROBLEM L 

Tojind the Content of a Square Pieee of Land. 

RULE. 

« 

Multiply the base into the perpendiculaTf and if they 
be in chains, divide thp product by 10, for acres ; and 
multiply the remainder by 4, for roods, and by 40 for 
perches ; But if in perches, divide by 40 and by 4, for 
acres, roods and perches, as in the subsequent example. 

Example. 

Let ABCD A be a square field, and each side 7 chains 
29 links. Required the content, and to lay down a map 
by a scale of teii perches to an inch. 

Chains, Perches. 

7.29 = 29.16 

7.29 = 29.15 



A. S,S.1441 4,0)85,0.5056 

4 

4)21 10 P. 



R, 1,25764 



40 A. 5 1 10.3056 



P. 10,30560 
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Am IC* P* 
•inswer 5 1 10.3056 



Both ways the same. 




PROBLEM n. 

2^0 find the side of a Square, when the content is given. 

RULE. 

Reduce the given content into perches^ and take the 
square root thereof for the side required in perches^ which 
reduce to chains. 

Example. 

Required to lay out a square piece of ground, which 
shall contain 12 acres, 3 roods, and 16 perches, and to lay 
down a map thereof by a scale of ^0 perches to an inch. 

A* R. P. 

Given area 12 3 16 

4 



51 

40 



Perches. Chains. 



s/ 2056 =9 4<5.34 = 11.33|, one side requii*ed« 
(See the above Figure.) 



10* TO FIND THE CONTENT OP LAND. 

PROBLEM in. 

Tq jind the Content of on Oblong piece of Ground. 

RULE. 

Multiply the length by the breadth, and diyide as in 
Problem 1. 

EXAMXPE. 

Let ABCD be an oblong piece of ground 7.25 chains 
long, and 4.37 chains wide. Required the area thereof, 
and to lay down a map by a scale of 20 perches to an inch. 



Chains. 
Length 7.25 
Breadth 4.3^ 


Perches. 
= 29.00 
= 17.48 


A. 3 1.6825 


4 0)50 6.9200 


V 


4)12 26 P. 

SA. OR. 26.P 


,67300 
*0 



P. 26|92000 



A.9 JK« Jr« 

ylnsw'er 3 36.92 ', both vrays the same. 



D 



C 



B 



^■» 
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PROBLEM IV. 

The Content of an Oblong Piece of Ground, and one Side 

given, to find the other Side. 

RULE. 

Divide the content in perelies, by the given side in per- 
ches ; the quotient will be the side required in perches. 

£xAMPr4E. 

Suppose a ditch 7.25 chains long, bj the side of which 
it is required to lay out a piece of ground that shall eon- 
tain SA. OR. 26.92P. the breadth from the ditch is re- 
quired ? 

A. R. P. 

3 26.92 

12 

40 
P P. 

Given side =29)506.92(17,48 =4.37 chains. 



I • A • 



*- 
> 



J/bie. Tbe two last Problems prove each other. 

(See the last Figure.) 
P 



106 TO FIND ' 



COKTENT OF LAND. 



PROBLEM Y. 



To find the ConUnt of a Rhombus, or BhanAoidts. 



RULE. 



Multiply the length into the breadth, attd diTide as 
Problem 1. 



Let ABCD be a pieee of ground, in form of a Rhom- 
buBy or Rhomboidesy whose base AB, is 11 ehains, and 
perpendienlw hei^t 10 ehains. Required the eontent ? 



Ch. 




Pter. 


Base 11 


s: 


M 


Perpendicular 10 


5^ 


40 



Acres 11|0 



4|0)176|0 
4)44 

Acres 11 Answer. 



D 




\ 
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PROBLEM VI. 

Tojind the Content of a Triangular Piece of Ground. 

RULE. 

Multiply the base* by half the peqiendieular; 
Or, half the b^se by the perpendicular ; 
Or* take half of the product of the base and perpendi- 
cular ; then divide as before* 

^ EXAMPXE. 

Let DBC be a triangular, piece of ground^ the base EC 
l^^S chains, and perpendicular CD 6.78 chains* Re- 
quired ; the content ? 



Ch. 
Base 12.38 
-J. Per. 3.59 

A.^U96S2 

4 

,78728 
40 



Ch. 
I Base 6.19 
Perp. 6.78 



Ch. 
Base 12.38 
Perp. 6.78 



1)839364 



a= 41.9682 = 41.^682 sqr. chains. 



■1" 



P. 31149120 



mn^m 



Answer 4A* OR. 31.4912P. 

If the base and perpendicular be taken in perches, it 
will produce the same* 



ft 
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PROBLEM Vn. 

The CofUent of a Trians^lar Piece of Chround, and the 
Base gvoen, to find the Perpendicular. 

RULE. 

Divide the content in piftrebes, by half the base in per- 
ches ; the quotient will be the perpendicular in perches. 

Example. 

Let BC be a ditch 12.40 chains lof g ; by which it is 
required to lay out a triangular piece of jground, that shall 
contain 4 A. IR. lOP. Required the {^^rpendicular? 

A. R. P. 

Area 4 1 10« 

4 



C. 

■|base 6.20 



IP. 



17 

40 



P. C.L. 



= 24.8)690{ 27.82996.95 1 perpendieulaj^^ 
(See the last figure.) 
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PROBLEM Vra. 

To find the Content of a Traigexhim. 

RULE. 

Multiply the sum of the perpendiculars into the base^ 
and take half Ihe product for the square measure^ and di- 
vide as in Problem 1. 

Exi.MPLE. 

Let ABCD be a fields in form of a Trapezium ; the 
base AC 16.10 chains, the perpendicular Bb 3.40 chains, 
and Dd 6.80 chains. Required the area ? 

.■*. ' 

J^ote. Bb 3.25 chains fVom A ; and Dd S.5>7 chains from C. 

Ch. Ch. Ch. Per. 

Perpens. 6.80+a.40s=d0.20 =» 40.8 their sum. 
Base 16.10 =s 64.4 



1)164.2200=4)2627.52 



A. B. P. 



82.1100 



1313.76=8 33.76 



^ 



^ \ 






...-•• 



,.-• • X* 













I. 
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PROBLEM IX. 

To find tlie Content of a Fieldf hounded hy four Sides, 
two ofM}hich are paraUd, but unequal. 

RULE. 

% 

m 

Multiply the sum of the parallel sides into their perpen- 
dicniar distance ; take half the product^ and divide as in 
Problem 1. 

Lei A BCD be a field, and the parallel sides AD and 
BC respectively 7.20, and 12.25 chains ; and their per- 
pendicular distance 15.1(0 chains. Required the area ? 

Ch. 
Perpendiculars | ^^j™ 

Sum of Perpen, 19.45 = 77.80 
Perpen. distance. 15.40 = 61.60 



1)299.5300 = ^)4792.4800 
149.7650 := 2S96.24 = 14A. 3B. 36P. 



ABCt) is equal to ABEF. 



(See the following Figure.) 



♦.J ■ X 
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C 



F-. 



D 



§ • 




PROBLEM X. 

Two ^ide8 cf a Triangle, and thdr contained Anglegiven. 

to Jind the Area. 

RULE. 

As radius^ 

Is to the log. of the two sides ; 
So is the sine of the contained angle (or its supplement 
to 180% if obtuse) 
To the log. of the double area. 

Example. 



In the triangle ABC^ the lines AB and AC respectiv^- 
Ijf are 16, and 10.12 ehains> and their oontained angle 
30 degpees. Required the area. 



114 TO FIND THE CONTENT OF LAND. 



Ch. 
Log. of diameter 80 1 * 



1.90S09 
90S09 



liOg. of area 5026.5 



3.80618 
0.10491 

3.70127 



Area 502A. 2R. 24P. as before. 



(See the foUoi^g figure^) 




EXAMFLE 2. 

Suppose a eirele of 100 perehes diameter^ is inelosed 
vriik a wall ; and near the middle of this inelosuref is 



.■ -J 
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an elliptical fish pond 10 perches long, and 5 wide. Re- 
quired the length of the wall^ content of the inclosure, 
and area of the pond ? 

Diameter 100 « 
Multiplied by 3.1U 59 ' ^ 



The circumfer. 314.15900 perches. 

« 

Or take 314.16, as in the former example, the content 
of the circumference f= 49A. OR. 14P. 



Elliptic diameters 4 



10 1.00000 

5 . 0.69897 

f 

1.69897 
0.10491 



P. • 1.59406 

Area of ike pond 39.27 
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PROBLEM XU. 

The Jlrea of a CireU gmen, tojind the Diameter. 
^ BULE. 






To the logarithm of the area, add OAOMl, and haif 
the sum will be the logarithm of the diameter. 

Or, divide the ai'ea by .7894, tmd the square root of 
the quotient will be the diameter. 

J^ EXAMFIiE. 

Required the radius of a Cirele, to inclose one acre of 

ground ? A. P. 

1 » liD 2.20412 

0a0491 



1)^.30905 

P.. • 

The diameter 1)14.27 1.15451 Log. 

The radius 7.1S5 Answer* 



« 
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PROBLEM Xm. 



out ail Oblong Piece of Groifnd, so that the LengthM 
'hatl bear a given Proportion to the Breadth. 



As the less number, 
Is to tbe given area in square pei'ches ; 
So is the greater nimber, 
To tlie square of the longest aide ; (the fiquare root of I 
which vill be the longest side in perches.) And, 

As the greater number. 
Is to the giveitlirea, in square perches ; 
So is the less num^s 

To the sqaare of tK shortest side ; (the squareliDot of 
which, will bo that side in perches.) 

« £ SAMPLE. 



i 



I 



Let it be required, to lay out an oblong piece of ground 
to eoiitun 864- acres, and the breadth to bear the same ^ 
proportion to thk length, as 3 does to 5. 

801 acres = 138240 perches. 

As 3 . . 138240 : ^ . . ^ 330100'= 480 perches, i 
length reqhired. ^% 



As A . . 15S240 : : S . . s/ 82944 = 388 perches, i 
breadth required. 
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Any qunntity of land may he lai*l uutr or inelosedr in 
Llbe form of 



/-Square B; Problem II, 

I Oblung, 1 side given I\'. 

J pi-oporiiuii given, XIIL 

"1 <liff.or/,nI.*[ Brar.given, XFV, 
I Tnungtu, lliu Imae g!vvit, VII 

IcinJe, XU.. 

. PROBLEM SVI. 




To -tfflj) n Sitrccij, from Utc Field JWjIm, and Jlnd the • 
Vtmhnt Ihcreof, 

RULE. 

Draw a line on Ihp paper, to represent the first meri- 
Ldian ; put .j\^ at the top. fur Nurtii ; S at Ibc bottom, foFa 
\ Soalli ,* £ lit tlic rigliL Iiand, fur East ; and W at th« left 
I hand, fur West i (for in making, or viewing maps, ■ 
I ttlways suppose to face the North) then, in a ronvenietd 
rpltjov, niaUe a point in Ihe line, for the first station Jo; 
I the straight edge of Ihe Proti'actor to the line, with I 
r crn'i-e mark to the point ; turn the A-ch of llie Prolractorf 
rKfifit or West, as the hearing isj and from the North c 
f South end of the PrOti-attor, as Indieated by the bearings 1 
prick ofl' the degrees mentioned : then, l)irou};h tliia poiut^*! 
diiiw aline from the iiret, on which lay the first distaneey 
and f hrotigli this last point, di-aw a line parallel to the first 4 
meridian ; fo tliis second meridian, and at tlie end of tlie 
fu'st dlstaticet lay the Frolraetor m above said, and so pi-o- 
ceed from station to station, and <doseat (he plaecof be- 
ginning. Tlien dispose the map into triangles and trapC' 
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ciuULB ; measure the several bases and perpondirularSf on 
the same scale that the map was laid ilnwn from j fiod 
the content of each triangle and ti-apczium, by Iff pre> 
oeding problems) and their sum will be the acea of the 

£x.t.MPI.E 1. 

Bequired to lay down a Itlap of 30 Perches to an 
from thf foUomng Notes, and iind the Content. 

Beginning at a stone, eoi-ner of AB's land; frOm thcDce.< 
N". *S- ^ E. lO.dt chains, to a slake ; thence, 
S. hi^ ^ E. lii.30 chains, to a sapling, eorncr of CD's 
land ; thence, 

S. 49" ^ W. I3.4fi chains, to ao oak tree; thence, 

X. 42° -■ Vf. 12.79 chains, to the place of beg:uiuing. . _ 

Cb. Pec. 
N. i*" I E. 10.51 = 43.04 
S. 54" I E. 14.20 = 56.80 
S. 49' ^ W. 1S.45 = 53.80 
N. 4^' » W, 12.75 = 51.00 
Perches. 



Pcqiendicahirs -i ^^'* 



|J4»8 00 double a 



i,0)2%'9,0 
4)62 10 



Acres 15 2 10 Aus\t. 



(Bee the following figure.)'. 
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Begin.') 
Stone. J 




S 



Example 2. 



The following notes are proposed to lay down a Map 
40 perehes to an inch^ and find the content. 









Ch. Pep. 


1. 


8. *(r> 


W. 


17.50 = 70. 


2. 


N. 45° 


W. 


*2.26 == 89. 


3. 


N. 36 


£. 


31.£fr « 125» 

■I 


4. 


North 




13.60 = 54.4 


5. 


S. M"" 


E. 


46.50 sa 1S6. 


6. 


S,--'> 


W. 


34.25 =: 137v 


7. 


Wert 




32.55 » 130.2 
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JVhte, In Practical Surveying', it U necessary to paiticolarize every cor- 
ner, and on ^om each line bounds ; which, to avoid prolixity, I omit 
m this treatise. 

In the following M^s^ I shall number the bases of the 
seyeral triangles and trapeziums. 




Bases. 

1. 108.3 

2. 125. 

3. .165. 

4. iss. 



Parpen. Double Area^ 



58. 
92. 
11. 



- 91.1 
llO.) 



6M1A 

11500.0 

1826.0 

46833.0 



490)3322,0.2 
4)830 20 

Area A. 207 2 ^oAxsiSsyrer, 
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EXAimE 3. 

The following Notes are proposed^ to lay down a Mkif 
of 40 Perehes to an inch^ and find the Area. 



Chains. 



1. 


N- 


75° E. 


13.70 


2. 


N. 


30°| E. 


10.30 


3. 


East 


16.20 


4. 


S. 


33^1 W. 


35.30 


5. 


s. 


76° W. 


16.00 


6. 

7. 


North Jfc 

S. 84^^^. 


9.00 
11.60 


8. 


N. 


BS^i W. 


11.60 


.9. 


N. 


se^"^ E. 


19.20 


10. 


N. 


22°| E. 


14.00 


11. 


S. 


76^1 E. 


12.00 


12. 


S. 


15°, W. 


10.85 


13. 


s. 


16°| W. 


10.12 



Perehes. 

54.8 

41.2 

64.8 
141.2 

64.0 

36.0 i 

46.4 

46.4 

76.8 

56.0 

48.0 

43.4 

40.48 



/ 



.f^ 




■HK 


PI 


■ 


■I 


■ii^H 
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B Bases. 




Pcrpen. 


DoubloArca. 


^K 


-} 




33.51 

afl.9J 


4.78?.30 


^B 


59.0 




35. 


^65.00 
'o37.00 


^H 


90.0 1 




49.3 1 
40.0/ 


^B 


72.5 




26.3 


. 1906.75 


^K 


S6.0 




26.0 


3336.00 


H 112.6 j 




20.01 
42.2 J 


7003.72 


^Bt 1M.3 




44.0 


6212.8a 


B 


85.6 




S7.6 


23S4.00- 

^)34603.17 
> 4,0)1750,1.585 

4) 432 21 
Acres 108 21 Ann 






EjAMPtE 


■i. 


Required to lay 


down 


a Map of 20 Perches to an inoljH 


from the following 


Notes, and find the Area. ^| 










Ch. Pci-ches. ,JH 


1. 


S. 


62= 


W. 


7.57 = 30.28 ^H 


2- 


N. 


iS"! 


W. 


5.89 = 23.50 ^H 


3. 


NorUi 




5.82 = 23.28 ^H 


♦. 


N. 


S3"4 


■w. 


S.S.1 = 3^.33 ^H 


fi. 


N. 


48 


E. 


4.81 = 19.24 ^H 


6. 


N. 


12 


E. 


4.66 = 18.64 '^H 


7. 


N. 


62°^ 


E. 


£.27 = 21.08 ^H 


S. 


S. 


6'| 


E. 


3.60 = 22.40 ^H 


9. 


S. 


M^i 


E. 


5.87 = 23.48 ^H 


10. 


Elt!t 






6.S4 = 26.16 ^1 


U. 


Ngrdi 




5.52 >= 22.08 ^H 


#12. 


K. 


68°^ 


E. 


3.10 => 12.40 ^H 


IS. 


S, 


30° 


E. 


7.90 = Si.60 ^1 


li. 


S. 


33" 


W. 


8.S0 = 35.20 ^1 


15. 


8. 


31'=' 


E. ■ 


6.42 = 25.68 ^H 


16. 


S. 


fiO" 


W. 


8.40 = 33.00 ^H 


17. 


N. 

■ 


I 


w. 

« 2 

■ 


7.04 = 28.16 '^1 
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• ••• / 

• ••^ • 



^mi .. -•^▼^ — -^ , 

♦. • • • • ut • . - • / 

V .* '•. * •' • \l 
- ^v ; ' \ '• / r :r 

/••• .' > \* / • .' .•' \ 

♦ *• • .•• • ♦» • • •• 'l 



8 



:.* 



•._*. 



• -•' 



9 — : 



Bases. 

No, 1. ^.6 

2. 42.6 

a. 52.0 

4. 43.4 

5. 7S,0 

6. 59.2 

7. 46.0 
.8. 35.7 

9. 35 



} 

} 



M 



Double Area. 

873w30 

673.08 
^246.40 

368.90 
3511.30 

2812.00 

1973.40 
896.07 
985.60 



1)14340.05 

410) 717|0.02 

4) 179 10 



^ 



Acres 44 3 iO Answ. 



TO FIND THE 



CONTENT OF LANB, 



CALCULATION. 



I 



THE foregoing method of dividing a map into Tri- 
angles and Trapeziums, although it appears to be 
demonstrably true in theory* it 19 not to be depended on 
in practiee. where aceuraoy is required ; for a map may 
be BO divided several ways, and will generally give as ma^ 
oy dififerent areas ; therefore I shall not enlarge upon it 
bere, I»ut proceed to shew how the true Area may be 
found, by difierenee of latitude and departure. 



DEFINITIONS. 



1. Meridians ere North and South lines supposed to 
pass through every station, parallel to each other. 



3. The difference of Latitude, or Northing or South- 
ing of any line, is the distance that one end of the line a 
North or South from tiie other— Thus in the foUowin 
figure 
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Suppose NS to be a meridian line* passing through the 
point A» of the line AB ; then is AD Ae iMerenee of 
latitude or southing of the line AB. 

d. The Departure of any line* is the nearest distance 
from one end of a line to a meridian passing through the 
ot!ier end; thus DB is the Departure or Westing of the 
line AB. 

ReYersc this line, and call it BA ; then will BC be the 
Difiereuee of Latitude or Northing of the line BA> and 
CA the Departure or Easting of the same line. 

4. That meridian vrhich passes through tlie first station, 
is called the first meridian. 



The meridian distance of any line, is the distance there- 
of fii*om the last meridian. 
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POSITION. 

In every survey^ which is tnily iaken^ the sums of the i 
Northings and Soudiings will be equal ; and the sums of 
the Eastings and Westings will be equal. 

For^ if I depart from any place^ suppose A^ in the an- 
nexed figures^ it is evident^ that when I return to the same 
spot, I must have made as mueh Northing as Southing, and 
Easting as Westing, let my traverse be. ever so irt*egular. 





•«•.••««.* 



\ 



I 
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To take out of tlw TabUs of Latitzide ond Departure, the J 
DvffereiKe of halituAe and Departttrc, answering to any 
Course and Distance. 

RULE. 

If the integral mimlier exceeds not 100) it is foand in 
the right and left hand columns marked) Dist. And ii 
"the degrees he less thftu tS, they are found at iJie top of 
the pa^ ; and if) the columns markoil Lot. and Dep. is - 
the latitude and depai'ture anstroring thereto ; hut if the 
degrees exceed i^S, they are found at tlie hottom of the 
page, and the latitude and departure in the columns so 
marked at the boltoin. Then, opposite to the given di- 
stance, and undei-, or over tlie given degrees, will be the 
Latitude and Departure rer|uired. And if a decimal num- 
bev be annexed, proceed with it as If a witole numher, 
only oh&ervc, in taking out (he dvlTerence of Latitude and 
Departure, to move the decimal point as many figures 
to the left, as are in the given decimal : and these last j 
Dutubers, added to the former, will be those sought; batfl 
if the distance exceeds 100, it must be taken out at tw^j 
or more times, and tlie results added together. 

ExAMPI.ES, 

Suppose the course to he N. Sif ^ E. and distance 14.61 1 
chains. 

Lat. Dep. 1 

Opposite to ti, and under 34>° J. I find 11.54 7.dS-^ 

Opposite to 64>> and under the same dc-t 
grees, moving the decimal point two |> 00.d2 0.&6 
figures to the lef), I find J 



Gives the number sought 



8.29 
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Bearing S. 55" i W. Distance 36.17 cliain! 

LaL Depp 

Opposite to 26, and over 53" ^, I find 15.56 20,83 
Opposite to 17> moving the point two*) 
figures to the left, I find 

The numliei-s required. 



■ Bearing, N. 38° | W. Distance, l'i6.8 perches. 



Opposite to 100, and under 28° ^, Ifind 87.67 
Opposite to 46, in the same colnmns, -i 

Ifind / 

Opposite to 8, moving the point 

figure to the left hand, 




1. 40.33 



00.70 00.38 



Qhe, as required. 



128.70 70.61 



If the given distance be less than 10, and only one de- % 
ciinal figure, then the difierence of latitude and departure 
may be taken at one view, liy finding the two figures in 
the side column, as if they were a whole number; and 
in taking out thn latitude and departure, move the deci- 
mal point one figure to the left. 



Soppose the bearing to be 8. 18° 
chains. 



E. Distance 7.MI ; 



Opposite to 74. and under 18° |, moving 7 
the point one figure to the left, I find 5 



[•iS^ TO tmO THE COVTENT OP LAND. 

Thus proceed with every cotirse and (Ustance in the snt- 

{■vey, and place (he aiimbera in their I'espective colamns. 

in (siblcs ruU'd for tJtat purpose, as iu llie Examples fol- 

lowing. Then a(hlup eavheolumn. and if tliey balance, 

as mentioned in the preceding position, the work is right 

L But in real praciicft, it but rarely happens, that the 
columns of lalitude and those of departure, will hulance 
on first being added upt Tor little ioat-curacies will arisCf 
both in tukiug the observations, and In cbaioing ; to adjust 

1 vhich, Observe, 

t That iu ainall surveys, if the difference amounts to Slinks 
fui' every station, there must liave been some error com- 
miltcd in taking the survey ; and Ihe best way to rectify 
it. will be by a re-survey on tlie ground, or at least so 
nueh of it ns will discover the error. But if the dlfierca- 
ces be within these limits, the wurk may be balanced, bjr 
-.idding one half of the differenees to the nuuibers in the 
less columns, and subtracdug it IVoni those in the greater, 
in such a manner, that the numbers may be altered nearly 
in proportion to their corresponding distances, an in the 
fifllowing example. 



4 
i 
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Example. * 
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Having found the (lifferent-e of latitnilu ami dejiartui-i 
to evcrj' t^uiiriie and disfauee, and balunucd the coluuin&f 
if iiec«9sai-y, Iben tind tlu^ meridi»n-iliKta»ccs, hy cliuo&ijtj 
EtUcb a [ilauc in tlic columns of Knstings or Wcstiug^. aa- 
will admit of a. continual double addition of tlie one, and 
stibtrai;ttmi of tliv oUivr; and this will end in 0, 0, ur a 
cipher, if the additions and subtractions be rif;ht ; bucauai' 
tiimv is jubt an inucb added as subli-actrd. wtiit^b U'^UTte- 
come e;tsy and familiar by a little pi-atiieo, and iosti-uclion 
{rom tbc teacUei-. 
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TTien inulUply ea*Ii upper meridian distance into its re- 
speelive Norlliing or Southing, and place the produtjts 
in their res{»ective cuhiniDB of North or SouUi area, and 
bslf the diflerenec bctiveen the sums of these coinmnswUI 
be (he area of the map. in such measure as the dislanves 
•- were takenin. As exemplilied in the following examples. 

' I aliatl now prucee^I to find, by calculation, the area of 
each of the preceding surveys. 



«c&*9 



-VbiR In the following- c 
md depiu-iurc, 



mple, the columu of difference of lutiUuk , 
'ill not boLiDce on first adding up. 
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Xo 


Bearings. D,Ch.|!if, L,]S, L.]E. D,|W D. |WMU] N. Ares. | S. J^| 


• 


N.43*|E. 


10.51 


30.3B ^1 
7.58 7.26 ~pg 330.1288 || 




S.54JE. 


14.20 


11.5$ ^3 
^■^<"'" D0.0O "-^^ 


3 


S.*9iW. 


13.45 


10.24 ^ 

8.74 '0-2*2oT8 ■' 89.44fl 


. 


N.42iW. 


13.75 


39.05 
9.42 8.S7j^-^ 273.6510 



^)3IS.8798 
■ ■ A. H. P.^ 

159.4396=15 ; 



Jfap of t/i£ ))reccrltt^ Calculation. 
C B G 




Ab or 
AO ; am 



OPT 

DEM0N8TRATIO1V. 

DC, is the east departui'e ol' tbe first disttuicp 
1 AD or be the north dilfer^uce of lBtitiidt>, gh 
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ttte east ilepai-ture of tlie second distance Cti : and Cg = 
DE, the soutli iliflerenGf of latitude, PO the west depar-. 
tiirc of the third distance hO, and VO = F.F the south 
difference of latitude, OF tlic west departure of the la«t 
distance OA. and FA the north difference of latitude ; 
an-J AD x nC=theareaDf AbCD.andDC + lJC + gh = 
no == EI, anil EI X DE = the area of F.IGD ; and 
EI + gh = EK, and EK — PO = EL = FT, and 
FT X FB = the ai-ea of FTLE, and FT — PO = OP 
FO, and FO x FA = Ike area of FOrA. 

It h stilReicnlly clear, that the south areas take in those 
of (ht- north, and that the huui of the nctl'th areas is equal > 
to the sum of the iiat-allelograms BGIh. and hLTP U 
(hcT-cfore the snni of the nortli areas taken from that ol 
the SDUtli, leaves the ari-a of the parallelogram DBPF, 
.. which is double the aifa of the map. For ^bj Positioni^ 
> 3 and S) a triangle is eijiial to half a right angled paral- 
lelogram, made by the base and perpendicular height of 
the triangle ; so, also, must a trapezium be equal to half 
a right angled parallelogram, made by the base, and height 

tof the sum of the two perpcndicniars. 
Now, if a line be ilrawn from the point A to h, and 
from the points C and ( I, let fall perpendiculars on that 
line or base, then the map is a Trapezium [see the same 
figure t29) and the parallelogram DBPF. equal to the two 
jiarallcldgrams made on the base Ah, one of them being 
tl:i; height of a perpendicular from C, and the other of one 
from O. The same demonstration will hold good on like 
principles, where the Meridian distance is "West, and the 
South areas taken from those of the North, leave the dou- 
area of the map. And the same of any map on surrey. 



I 



^^^karea 
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ExXttPL^ 2. 



N. 


Bearings. 


a ch. 


N. L. 


S.L. 


E. D. 


W.D. 


E.M.D. 


N. Area. 


S. Are^. 


1 


S. 40<> W. 


17.50 




13.40 


i 


11.25 


42.75 




57»500 
/ 


31.50 


2 


N. 45 W. 


22.25 


15.73 






15.75 


15.75 


247.7475 


, 


00.00 




3 


N.36E. 


31.25 


25.27 




18.36 




18.36 


463.9572 


« 


36.72 




4 


North. 


13.60 


13.60 








36.72 


499.3920 




5 


S. 81 £. 


46.50 




7.28 


45.91 




«2.63 




601.5464 


12a54 


< 


S. 8 W, 


3425 




33.92 




4.77 


123.77 




- 
4198.2784 


119.00 


7 


West. 


32.50 








OCk ^-A 


86.50 






oz.ou 


544)0 










54.60 


54.60 


64.27 


64.27 


1 


211.0967 


5372.6748 



1211.0967 



Area 208A. OR. 12.6248P. As before. 



^)416,1.5781 
A. 208,0.78905 
4 

R. ,315620 
40 

P. 12,624800 



■a^ 



■ .*«■ 
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To make a Map, from Biffermce of LatUndc and lle-^ 
parture. 

RULE. 

1. Draw a tueriiUan line as KS, and assume a point | 
therein, for the lirst station, as 1, IhroUgli which ilraw a 
line perpendicular thereto both ways, as WE. 
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8. Lay the difiereniie of latitude of the first distance, 
from said poioti on the meridian, upward, if Nortli. and 
downward, if South, an fi-om A to i ; and that of the se- 
cond, from 1 to 2 ; and the tliinl from 2 to 3, tic. If 
the lant coincide with the fir.st, it denotes its rectitude. 
In like manner lay tlio departures on Hie line AVE, to* 
wards the ri^bt hand, if East, and towards the left, if 
West, as from A to 1, from 1 to S, from & to 3, &e. as 
in the annesed figure. 

3. With the distance from A tu 1, on the line NS, and 
one foot in 1, un the line AV'K, describe an arch upward, 
if Nortli, and downward^ if South, as at B, and with 
the distance from A to 1, od the line WE, and one foot in 
i, on the line NS, cross the Aid arch io B, the place of 
the second station ; and so for the 2d, 3d, ^tli, &,c. which ~ 
Joined with lines, will complete the map. 

Map of the •preceding Calculation. 

N 
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Example 3. 



West Meridian Distance* 



!L 


Bearing^. 


D.Ch. 


N.L. 


S.L. 


E.D. 


W,D. 


WM.D 


N. Area. 


S. Area. 


t 


X. 75 E. 


13.70 


3.54 




13.24 




52.84 


187.0536 




39.60 




2 


N. 20i E. 


10.30 
16.20 


9.65 




3.60 




36.00 


347.4000 




32.40 




3 


East. 






16.20 




16.20 






00.00 




4 


s. 334W. 


35.30 




29.44 




19.49 


19.49 




573.7856 


38.98 
54.50 


5 


S. 76 W. 


16.00 




3.87 


■ 


15.52 




210.9150 


70.U2 


6 


North. 


9.00 


9.00 








70.02 


630.1800 


' 


7 


S. 8-1 U. 


11.60 




1.20 




11.54 


81.56 




97.8720 


93.1i> 


8 


N^.53JW. 


11.60 


6.93 






9.29 


lJ2.o9 


709.5627 




lli.08 




9 


N.36^E. 


19.20 


15.38 




11.48 




10;;.20 


1541.0760 




88.72 




10 


X. 22i E. 


14.00 


12.93 




5.36 




83.36 


1077.8448 




78.00 




11 


S. r6| E. 


12.00 


i 


2.75 


11.68 




66.32 




182.3800 


•54.64 




S. 15 W. 


10.85 




10.48 


• 


2.81 


57.45 




602.0760 


12 


60.26 


^ t% 


S. 16.?\V. 


10.12 


57.43 


9.69 




2.91 


63.17 




612.1173 


13 


66.08 




57.43 


61.56 


61.56 




4493.1171 
2279.1459 


2279.1459 



A. 

Area 110 



R. p. 

2 : 82 nearly. 



i) 2213.9712 

A. 110,69856 
4 



^, p. 2,79424 

40 



P. 31,76960 
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Thk Exampl£5 



By East Meindian Distance, 



N. 


Bearings. 


Dist. 


N.L. 


S.S. 


! E. D. 


W.D. 

1 

t 


E.MD 

58 84 


N. Area. 


S. Area. 


m 


N. 75 E. 


13.70 


3.54 




13.24 


2C8.29S6 




X 


72.08 




2 


N.ao^E. 


10.30 


9.65 




3.60 




75.68 


730.3120 




79.28 
95.48 




5 


East. 


16.20 






16.20 








111.68 




4 


S.33JW 


35.30 




29.44 




19.49 


92.19 






72.70 


^714.0736 


5 


S.76W. 


16.00 




3.87 




15.52 


57.18 




221.2866 


41.66 


6 


North. 


9.G0 


9.00 






41.66 


374.9400 


1 


7 


S 84W. 


11.60 




1.20 




11.54 
9.29 


3012 




A/* ^ A A^\ 


18.58 


36.1440 


8 


N.5J|^V 


11.60 


6.93 




9.29 


64.3797 




0.00 




9 


N.36|E. 


19.20 


15.38 




11.48 

• 




11.48 


176.5624 




22.96 




10 


N.22iE. 


14.00 
12.00 


12.93 




5.36 




28.32 
33.68 


366.1776 




11 


S. 76| E. 


2.75 


11.68 




45.36 




124.7400 




57.04 


12 


S. 15 W. 


10.85 




10.48 




2.81 


54.23 




568.3304 




51.42 


13 s.iXiw 


10.12 




9.69 


2.91 


48.51 


' 


470.0619 




45.60 


• 


57.43 


57.43 


61.56 


61.56 




1920.66^ 


4134.6365 
192(:-.6653 



A. R. P. 

Ai^a 110 : 2 : 32 nearlv. 



-J-)2213.9712 

A. 110,6.9856 

4 

R. 2,79424 
40 

P. 31,76960 
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West Jtfy-idian TUgtatice. 



N 


Brirings 


f.37 


N.L. 


B. L. 


E. D. 


W.D 


^ 


N.Ares. 


S. Aiv- 


1 


i,63W. 


1 3.,« 




6.68 




1050200 


U 


N43jW 


5,89 


4.W| 
"s 8] 

~7M\ 




4.0S ,'°-'J 


171.7821 




a 


NoHh. 


3,83 




357.7096 




4 


?J33iW 




361.8176 




i 


M48E 


4.81 
4.66 
5.37 

Im 

5J9 
J.IO 

8.80 


3.33 

4. - 
3.43 

5.S3 
I.IS 


5.5fi 
4.46 


3.57 
0,96 


— 




163.5134 






N12E 
S ]E 

Nonh. 
N69JE 

ssoeT 






209 0270 




7 


468 
0-63 

6.54 




97.9i90 




U 


— 




194.5*4* 


y 




136.3530 


u 















5.S8 


— 


II 


75,4032 






12.3970 




IJ. 




6.84 


3.9.5 


Jm 


iKl 




2r.0180 


u 






810 


^ 




27.8640 


15 


S3l]l. 

ssow 


6.4'J 
MO 





S.47 


,1-35 


6.43 






19J091 


16 


3,40 


-^ 


M 




35|b40 






7.04 


5.07 




4,89 


90 90,51 
T4394M0- 




\ 


39.39 


39.39 


30.37 


30.37 




545.7055 



i)893,78JS 
A. 44,689075 



Area 44 : 2 : 30.25 



F. 30,352000 



1 

14 

' "i 

"3 

"4 

5 

. 1 

' 7 

10 

01 
12 

13 


TO F 

he same E 


[ND THE COP 

tant 
N.I.,|S. L.| E.D. 


■ 

iTE& 

e. 

W. D 


T OF LAS 

EMI). N. Arei, 


1 

5. Ana. 


S. 82 W. 7,57 


|3i6 




6.68 


iTm 




37,3624 


N-4%W 


5.89 
8.33 


4,27 
5.8 J 






4.05 




58,9687 




North, 








0.J6 


56,8023 


a 


N33|W 


?m; 




4,88 


-^ 


35.91fel 


N48E.|4.Bt 


3.22 1 


3,S7 
0.96 





11.4954 


9 


N12E 


5.^ 


\Z 


, 35.8550 


■ 


H62J&, 


2,41 


4.68 






53,3882 


S6JE 


S,60 
S.S7 


4,46 


0.63 
3.81 







105.9180 


S*3jE. 




1M.7634 


Easi. 


6,i4 
5-53 
J.IO 
7\90 

&42 


~^I 


6.54 


— 








Noiih. 


«.5e 


222.8976 
49.7490 


1^^ 


H68.JE 


1.15 1 


2.88 
3,95 

3.35 


9.«" 




S30E. 




6.B4 




14 
15 
» 

, 17 


S23W 




810 
547 




4()9.M600 


S 3li E. 




276.2897 


SSOW 
N4iW 


a.4o; 


5M 





6.43 
4.89 


*T.43. 




256.1ffiflH 


7.04 


J.07! 


1830727 


il89J 7813 

*4,6a9urJj^^j, 


■ 


■:.9.3'J 39.39 


30.37 
A, R 


30,37 
P. 


1 689.1516 
A 


1 


m 


1 


■ 


■ 


r 

u 


■ 


i 


K 
P. 


30,923t^H 
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Example 5. 

This example has an inaccessible boundary^ occasioned 
by the points of a lake projecting into the land^ between 
the 3d and *th corners ; to survey which I take the Field 
Kotes as follows^ and in perches^ as some surveyors are 
in the practice of so calculating their surveys. 




North. 
N. 85 E* 
S. 25 W. 
S» 2 E* 
S. 26 E* 
S. 85 W. 
N. SW. 
Z. '^ D, a. East. 

. Hike the difference of latitude and departure^ for the 
tiircei devious courses and distances, and what they want 
of balancing, will be the difference of latitude and depar- 
tniT! for the distance from the 3d to the 4»th corners, with 
which find the bearing and distance, as under specified. 




No 


Hearini^s. 


Dist.N. L. 


S.L. 


E. D. 


W. D. 


-1 


S. %h w. 


!25.0 




22.7 




10.6 


•i 


S. 2 l£. 


35.0 




35.0 


1.2 




O 


S. 2C E. 


20.0 




18.0 


8.8 






N. E. 




75.7 


75.7 


0.6 






10.6 


lO.C 
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Mte. When calculations are made in perches, it is usual to retain but 
one decimal figure : and when the second is more that five, to increase 
the first one more. 



I 

To find the bearing from the Sd to the 4th corner. ' 



As difference of latitude 3a 

Is to radius 90° 

So is departure 4a 0.6P. 



75.7P, 



To Tangent bearing 0° 27' 



1,87910 
10.00000 

9.77815 

9.77815 

1.87910 
i 

7.89905 



From the 4th to the 3d corner, N. 0° 27' E. 
From the 3d to the 4th corner, S. 0^ 27' W. 



t 



To find the distance from 3d 46 4tIyeomer« * 

i 



.>. 



/ 



As radius 90*^ :^- lO.OOOOO 

Ifl to difierenee of latitude 3a 75,7 1.87910 

So is secant bearing 0.27 10.00001 



To the distance 75.7 



11.87911 

10.00000 

' II 

1.87911 



The Traverse will now stand as in the following page. 
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Nol Bearings. 



D. P. 






North. 



N. 86^ E. 



9.irw. 



^•^ 



4r 8. 85 W. 60.0 



37.9 



56.0 



75.7 



N. 1^1 S. L.|E. D.|W. D. 



S7.9 



3.1 



75.7 



"N. 3 W."40.0 



6 East. 



26.8 



39.9 



80.9 
Area 22A. 3R. 38.91 P. 



5.2 



80.9 



35.7 



MMa« 



0.6 



59.8 



3.1 



26.8 



62.5 



62.5 



M)te. The calculation is omitted, to exercise the learner. 



w 







s 
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Exahfij: 6. 

In t)ie rollowtng survey, the la&t course and dUtaiicoif J 
«nultcd to bi: taken ; but it is requited to be fouiul, and, 
ftlso ttie area of the land inclosed. 

BULK. 

Find the diffei-euee of latitude iind departure as b^fore*^ 
for th« eevBrad courses and dislaneestakcn, and what tLey 
want of bnl^iieing. will be those of the closing line, which 
find by Case 6 and 7, llight Angled Trigonomelty. 



Stations 


Bewvinffs, 


D. -CIi. 


NL, 


s. L. 


B. D, W. D. 


AB 


N. 60 W. 


9.79, 


*.8fl 




S.H 


EC 


N.17 1 E. 


7.65 


7.r.i 




3.«r 


CD 


N.lSiW. 


9.4-0 


9.0* 




2. .'6 


DE 


!V. 63 1 E. 


10.43 


l..ril 




9.35 


EF 


S. 49 E.| S.12 


j 5.SS 


6.13 


FG 


S. 13 1 E. 8.VS 


j 8.32 


1.97 


OH 


8. 16 1 eJ 6.** 


• 1 e.t7 


..86 


HA 


8. 60.07 W 


12.2 k 




6.10 


10.62 



Area 33A. 2R. l.e0S6P. 
■ ^ To find the hearing. 

As dlfil^KDce of laKjbide Ha. 6.10 
Is to radius 90 
80 U departure Aa 10.63. 



To tangent beariog HA 60" or 



0.7S5.15 
10.00000 
1.03 12 

11.02612 

o.rs&83 
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To Ind the Distance. 

As radi1^l 90'' 10.00000 

Is to diflbrence of latitade Ha 6.10 0.78 533 

So !•• secant bearing eo"* OT' 10.30256 

III 1 1 ■ I 

11.08789 
10.00000 



To the distatee HA IS.^ 1.08789 



toiB*«iHH*i 



Mte. Observe the above proportion^ in finding the bearing and di3tance 
of aU Unes required, as above 



v- 



(7 
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THE MAP. 



N 

I e 




s 



V 



t>M TO FDJB THE CONTENT OF U\N1>. 



In the iollowing survey, the corner at A is inaccessible* 

^ occasioned by the overflowing of water; but it being a 
tree, it can be seen frnm the adjacent corners B and L ; 
] tlieralbre set my in»itrument ut B, nndlake tbe bearing 
to A, which I find (o he S. 51^ ^ E. Thisl reverse, und 
place it as the first bearing in my field book, viz. N. SI" 
^ W. tiien |>roceed and take Uie several bearings and dis- 

. tances lu L : aud from L. 1 find tlio bearing to A iii S. 

^ 2D ^ Vf. which I put lor the last bearing in my field book* 

ias under cxcmplillcd. 





Besrtigs. 
S. 51 i W. 


D.Ch 


N L.'S.L. 

1 


ED. 

• 


W.D. 


KC 


S. ib -1 W. 


15.16 


10.63 




10.81 


tn 


N. 60 W. 


3^.10 


14.20 




16.93 


DK 


N..rUi. 


1S.S3 


18.S3^ 






f> 


X. iS E. 


22:60 


15.13 jie.rs 




FG 


N.25iW 


20.17 


18.30 1 1 8.68 


(ill 


Kast. 


26.ST 


I ;2c.5r 




HI 


S. so J K. 


22.86 


19 7011.C0 




IK 


S. *i w 


I.=..01 


lo.sd 


10.43 


KL 


S. 47 E 


2'*..^.'. 


19.47j20.S8| 


LA 


S.20JW. 








■ 



llie learner should set down all the work v* TuU- 



) 
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The clifferenee of latitude and departure beingfound for 
the several courses and distances as above, and the columns 
added up, there will be wanting: 5.74 south difference of 
latitude, and 28.97 west departure, to make the columna 
b^aucc, as before directed, which are the difference of 
latitude and departure from L to R; with which, as In tlie 
foregoing example, the bearing of IiB is found to be 
S. 78^ 48' W. and distance 29.55 chains ; then, in the tri- 
angle ABL, there are given the side LB, and by the hear' 
ings of the lines, the angles AJBL 49" 57', AJ>B 5S° 18', 
BAL 71" iff, to find the other sides ; and by Case 1, Ob- 
lique Angled trigonometry, AB is fonad to be SS.i? chains, 
vhieh set in its proper place, opposite its beai-ing, and the 
«de LA 3S.S^ chains, which place opposite to its bearing ; 
find the dtffei-ence of latitude and departure to these dis* 
> tancBB, and proceed as before, to find the area of the but- 
vey, wliich is Si4A, SR. " 



(See the following figure.) 
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TO FIND THE CONTENT OF LAND. 

Specimens of the Pennsylvania melhad of Cdlealatitn 
which, far simpHcily and rase in Jinding t/ic JVeridias^ 
instances, is sjipponed tabe preferable mpractice,to any 
lliitig herclofiire published on tlie subject. 

FIND ill Hit! first ylace, by tiie Traverse Table, the 
latitude aud departure for the several courses and dis- 
tances, as already taught ; and if tbe sufvey be truly ta- 
ken, the siinis nf the uorlliiugs and southings will be 
equal, and also those of the castings and westings. Tbea 
in the next place, lind tbe mcriilian disfauces, by choos- 
ing such a place in the column of- eastings or westings, 
as will admit of a continual addition of one, and sulitnic- 
lion of the other, by whieli means we avoid the inconve- 
luonee of changing (he denomination of cither of Ihe de- 
part ui'es. U 



The learner must not cxpeet, that in real practice, the ■ 
culumns of latitude, and those of depaiture will exactly 
balance, when tbcy ^rc at liiat added up : for little inac^ 
curacies will arise, bolh from the observations taken in 
(he field and in chaining, which to adjust, previous to 
finding the meridian distances, we may observe, that if, 
in small surveys, the difTerenco amount to two tenths of 
a perch for every station, there tniist have been some 
error committed in the field ; and tlie best way in this 
ease, will he to rectify it on the ground, by a re-survey, 
or at least as much aa will flis<!Ovcr ttie error i but wbea 
tbe differences hvk within those limits, tbe work may be 
balanced in the following manner ; un a slate or separate 
pieof, nf paper, find (he k(i(udc and departure to each 



J 



\ 456 TO FXND THE CONTENT OP LAND. 

course and disUiDCc, as in the fullDwing example, obserr- 
ing ta add an half o( the difierenecB to the numbers in 
the lesser column, and to subtract it from those of the 
gi-eater. in such a manner, as that the numbers may be 
altered nearly in proportion to their corresponding dis- 



FieJd Notes. 


Fromth 


Tab! 


"■ 




Balanced. 




Mq 


Courses. 


P„ 


N. 


^- 


E. 


W. 


N. 


S. 


E. 


W, 


1 


S.40W 


ro 




53.6 




45.0 




536 




45.0 


2 


N. iS W. 


a-. 


63.9 






62-9 


eao 






62.9 


3 


N. jf; E. 


12J 


lOl.l 




73.5 




101.3 




73.5 




4 


Notrh. 


54 


54.0 








54-0 








5 


S.81 W 


"i 


29,1 


1S3.7 






39.0 


163.6 




e 


S. 8 W. 


137 




135.7 




19.1 




135-0 




19.3 


7 


West. 


130 








130.0 ; 






130.0 


A. R. P. 

■J07 3, 22,69 


218.0 


21SA 
218.0 


357.2 
257.0 


257.0i2l8.2|ai8.2 


257.1 


357.1 




Diif. 


.4 


.2 






iDiff 


.2 


-1 





The latitudes and departures being thus balanced, pro- ^m 
ceed ta insert the meridian distances by the above method, 
whire ^xe wilt still make use of the same field-notes, on- 
ly chnnging cbaing and links into perches and tenths of 
•9, pi-rch. Then by looking along (he column of depar- 
H<ire, it is easy to observe, that in the columns of east- 
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TO FIND THE CONTENT OF LAND. ibT% 

ingf opposite station 9, all the eastings may be added, 
and the westings subtracted, witliont altering the deno- 
mination of cither. Therefore, by placing 46.0, the east 
departure belonging to this station in the column of meri- 
dian ilistanees, and proceeding to add the eastings and 
subtract the westings, according to the rule already 
mentioned, we shall find that at station 8, these distan- 
ces will end in 0.0, or a cypher, if the additions and sub- 
tractions be rightly made ; then multiplying tlie upper 
meridian distance of each station, by its respective north- 
ing or southing, the product will give the norlb or south 
area, as in the examples already insisted on, and which 
is fully excmplilied in the annexed specimen. When 
these products are all made out, and placed in their i-es- 
pective coliHSns, their diflerence will give double the area 
of the plot, or twice the number of acres contained io 
the surrey. Divide this remainder by 2, and the quo- 
tient thence arising, by i60, the number of perches in 
an acre, then will this last quotient exhibit the number 
of acres and perches contained in the whole survey ; 
which in this example, may be called 110 acres, 103 
pei-ches, 110 acres, 2 quarters, 23 perches. 



1*8 TO WSD THE COiniSNT OP LAND. 

FiM-JfoUg of ttutwo for^mag mtUioitfOgfraetittd at 
FmiusltattittitattMfbfPtrthaaai trmtlu of a Pnri. 
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TO FIND THE COlVTENT OF LAND. las 

A piece of wooillatid belonging to Nic's Haliday, esq, 
situated oa the banks af (be Delaware, in Peiisboro* 
Manor, Bucks County) surveyed by Isaac Ulcks assisted 
by T. namilton, November 21, 1798. 
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Content tff the above awvey by the Pen/nsylvamia method. 
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A pieee of ground in Lower Dublin Township, 
delphia County, belonging to George YandergrifU 



Penngylvania Method* 



.-»> 




iM TO KINO 'niK CONTENT t>F LASD 



C'fiiitM:*;. 



S. 4r"iW. 



'^. r,\» 1 W. S. 



w.ri" { w. 



N. f" { W 



N, im*" K. 



Dint. N. I S. E 



'^H 5 



H. 



N. a'i- I K. 



J 



• k 



/^¥ *■"• '■■■• 



i.i.) 



:^.l.3f; 



is;. 34 



3 85 



3.94 



W. iM.D.;N.Arwi&.jbM 



20 ts ^^^-^i 



. > mJ»'9 



7/j\ 



28 3;l 
2 i .30. 



:i.i.M 



I 



.y 



I 



.'U 



A.fiH 



34.0 A 



■i/oi 



3.1.37 



5.8f 



9.84 



^n 6.18 



3.06 



3.06 
0.00 



71^6 



,!:?; »■■ 



35 



31.54 
31.38i 



518.25 



33 83 






ti.oo :;h.!si 



J54.20 
77 02! 



38.51 



610.86 



A. U. P. 

ft o 34 Content. 



w 



1369.6; 



3599 76 
610^6 



1)1988.90 

4|0)99|4.45 

— — V 

4)S%^34^5 



6A. 34R. 



OFF-SETS. 



OFF-SETS are perpendiculars mcasureil from ihe bh- 
' gular points of tlie land, to tlie slationi-ay distance on 
either aide thereof; to do wliieh, observe the foliowiag 

RULE. I 

Rule a table, as hereafter exemplified ; take tlie bear- 
ing of the line from tvhich off-sets are to be made, and 
from litis line make off-sets at right angles to each an- 
gular point on either side ; set the distance lo each off- 
set under the heail of Basei and the distance of each 
set, uDilcr that of Perpendicular. 



I 



Then, to lind the area of these off-sets. 



Set tlie lirt base opposite to station 1, in the eolumo 
headed Bases, and take the .iirst base from the second, 
the second from the third, &c. and set the remainders, 
rcspectivelj", in said column ; each of which will be the 
distance betwt^en tbo respective pei'pendiculars. Then 
add the first and second perpendiculars together, the se- 
cond and third, thiixl and fourth, &c, and set their sums 
respeotively, in the colunm uiarked Sum of Peq)ondicu- 
lars. Then each of these numbers, multipticd In its re- 
epeetive base, will gJTe the double area of the quadrilate- 
ral figure, and triangle, (by Problems 6 and 9, pagei 107 
and liO. 



I 
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OF OFF-SETS. 



Example !• 

Let A B C D E F G H^bethebonndarfof afield^ bj 
which it is required to lay off a field containing 85A. dR. 
5S0P. in fomn ofan oblongs by a line parallel to AJL 

A 13.90 Chains. K 



C^— 



E 



Gi 



^ 



00 



09 






I 

H I iS.90 ChaiiMu L^ 
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OF OFF-SETS. 




No. 


Base. 

Ch. 


Perp. 
Ch. 


Bases. 


Sum of 
Perpen 


Double 
Area. 


1 


0.00 


3.60 


6-20 


9.60 


59.52 

*• 


3 


6.20 


6.00 


£.80 


fp.oo 


28.00 


3 


9.00 


4.00 


6.00 


6.50 


39.00 


4 
5 


15.00 


2.50 


12.80 


7.80 


99.84 


27.ao 


5.30 


2.70 


13.30 


35.91 


6 


30.50 


8.00, 8.50 


15.00127.50 


7 
8 


39.00 


7.00! 7.00 


7.00 


49.00 

• 


4^6.00 


0.00 




• 





1)438.77 Sum. 

A. 21,9385 

4 



R. 3,7540 
40 

P. 30,1600 



« Area 21A, 3R. 30P. 



A. R. P. 

iprom SB 3 20 

Take 21 3 30 Area of the off-sets. 



fiemains 63 3 30 To be laid oif. 
40)30 
4)3.76 
639.376 Square Chains. 

By Problem 4f page 105, divide thus : 
M)639.375(13.90 ch« nearlji from A and I to K and L. 
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IL^AMTXI L,. 



hmfpum h meMik'fv mmile'. an s. 
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OF OFF-SETS, 



JVoU. The Ifit perpendicular is set opposite the 1st base, because thejr 

form' (t triangle^ 



Measured in ferehes. 



N 


B. 


P. IBs 


SP 


ttA 


1 


0.0 


0.02.0 


5.0 


10.00 


2 


2,0 


5.0 0.5 


9.0 


4.50 


,1 


2.S 


4 0,1.3 


5.2 


r.80 


4 


4.0 


1.21.0 


3.4 


2.40 


5 


5.0 


1.20.5 


2.6 


1.30 


6 


SM 


1.41.5 


6,5 


9.75 


7 


7.0 


S.11.0 


10.1 


10.50 


8 


Mi 


3.41.5 


10 r 


16,05 


9 


9.5 


S.50.0 




30.00 


10 


9d 


331.9 


3.4 


6.46 


11 


11.4 


1,5,1 5 


2.6 


4.16 


12 


13,0 


1.41.0 


6,4 


6,40 


13 


14.0 


3.02,0 


10,0 


20.00 


14 


16.0 


5.02.2 


92 


20,24 


15 


18.3 


4.22,0 


5.3 


10.60 


16 


20.2 


l.il.8 


2.2 


3.96 


17 


22.0 


i.i;i.( 


5.1 


5.10 


18 




4,0:2.0 


8.0 


15.00 


19 


25.Q 


4.01.0 


70 


7.00 


20 




3.010.3 


3,0 


0.90 


21 
35 




3°:Sfl 


3,0 


17.10 




i)180.23l 


• T* • 01.88 




AiMoftheoff^ts. 91.93 


oblong. 335.2 


4,0)44,7.19 








4)1 


7PJ 



'.IBs SJ'.ID.A. 

ni.4 0.S 1.12 

HI.4 1.7 3.38 
W J 0.9 0.27 

o'o.ol^o.olaoo 

i)3.77 



rote. The perpendicu- 
lar opposite the 9tti 

the extreme point; 
and that opposite the 
lOtb, to the nenreat 
point. Theof&euon 
tlie 9th stfttion we u 



12.81 
9AS 



Area SA. SR. 7P. Ana. 
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OF OFF-SETS. 



Example 3. 

With off-sets on the 2d. 4th. and 5th. boundaries. 



.^^ 


Beai'ings. 


Dis.Ch. 


N. L. 

• 


s. L. : 


E. D. 


W. D. 


1 


N. 36 \ W. 


30.00 


24.04 




17.95 


2 


N. 56 ^ E. 


21.60 


12.00 


,17.9i> 

1 




3 


N. 26 1 E. 


13.44 


12.01 




6.00 




4 


S. 71 1 E. 

■ 


18.96 




6.02 


17.98 




5 


S. 26 1 E. 


13.46 


■■ 


12.04 


6.00 




6 


S. 46 W. 

1 


42.41 


1 


29.99 


f 


29.99 




48.05 


48.05 


47.94 


47.94 



Ai*ea 1152.20855 Square chains. 




OP OFF-8ET8. 



169 





No 


Base. 


Perp. 


Bases 


Sum 
ofPe. 


Double 
Area. 


fi 


0.00. 


O.OO 


6.10 


3.10 


18.9100 

• 


• 

r 


2 


6.10 


3.10 


4.05 


5.45 


22.0725 




3 


10.15 


2.35 3.93 


5.21 


20.4753 


PQ 

• 


4 
5 


14.08 


2.86 5.12 


cf.06 


25.U07iS 


<s< 


19.20 


2.20 2.40 

1. 


2.20 


5.2800 




^6 


21.60 


0.00 jO.OO 


0.00 


0.0000 


• 


^1 


0.00 


0.00, 


4.20 


2.10 


8.8200 


1. 


2 


4.20 


2.10 


3.85 


3.40 


13.0900 




3 


8.00 


1.30 


7.10 


3:25 


23.0750 


■ 

"55 


4 


Id.ld 


1.95 


3.81 


1.95 


7.4295 


^5 


18.96 


0.00 0.00 


0.00 1 0.0000 


r 


"1 
2 


0.00 


0.00 5.12,2.05 

1 


10.4960 


9 

• 


&.12 


2.05 4.88 


1 

3.30 


16.1040 


3 
^4 


10.00 


1.25 13.46 


1.25 4.3250 


5 


13.46 


0.00 io.oo 


0.00 


0.0000 


Area of the off-s€ 
Map, 


its 

i 

4.1 


)17.>.9845 

87.99225 S.Ch. 
L 152,20855 


124,020080 

4 




,080320 
40 



X24>A. oR. 3.212800P. Answer. 
Y 
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OF OFF-SETS. 



Suppose a water-course to be the line between the lands 
of A and B, as under s|>ecified ; which they agree to strai- 
ten by a line from the point C to D. Query5 which must 
pay the oiher^ and for how much land ? 



1 



<f 




OF pFF-SliTS. 



Off-sets on B to A. 



Off-sets on A to B. 







- I 



M ■ *. 
•i-' ■■■■ ■■ 



l> 




LAND 







^^W: ■ •■■■^ •• ■' 'PBOBLESI.,1. 



f .* 



I- 



* ■■-:. !• 



from an angular plkntUf the ofjfismtesiie of thefrian/^ 

■■■'■•■■'. '••■ BULE/" .'••■'■■: ■■--■ 

As the a]!«a of the triana^e» 
I» to the side the division isto fidl 6ii : .4. 

80 U the pM*t to be eut off, « 

P'^ 'c To its proportion of tfaaifc side^ 

'■-•'** • . -^ ■ ■-■ ■■■?■■ ■'■■. 'C • 

* Adniit the triangle ABC, to eontainSSaiiqimfepereMfi^ 
; tad ^90 of them is required to be eat off towards A, by a 
. ^ Itee issoing from the point C, on to the line AB> whieh is 
M perehes long. 

- ^ Sq. Pr. Pr. 8q. Pr* 

V^\ As 650 • . 4^0 : : 290 • • ir.S^ perehes firom Ato D. 

^ ■ * 



■f 
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DIVIBIOIir OF LAND. 



PROBLESWI. 

To cut off from a Triangle, any Part thereof, by a JMe 
running parallel to one of it's Sides. 

RULE. 

As the area of the triangle, 

Ib to the square of one side the division line is to he on j 

So is tha area of the part to he taken olT, 

To the square of its proportion of that side ; 

The square*root of whieh will be the length required., ' 

ExAMPtE. ^ 

Suppose the triangle ABC to contain 500 square per- 
cheSf and it is required to cut off 120 towards A, hyaline,, 
panUlel to BCj the line AB being 40 perches long, anfL 
AC3S. 




iO X 10 = 1600, square of AB. 

^38* = 19.6 Dearly, the 



As 500 . . 1600 : : 120 
distance from A to G. 

_ fAB..4!S^': 

Theaas [ ^^ ^^-^^ . 



. AD. 

. 17.6* Perches. 




' • ■ ■ ' ■ ' .-it* "■' ■ 

.' . ./ - '.. , •■> V : ,f 

- - ■ ■ .. • ■ , ■ .^tf • .. • . 

.■■s . ■•-.•..- 

■ ■■■■. ' > li 

^ iri -* ' IJ^SION OF I^AJHDl 

^"^ ■ . c '■• -■ 

'■"•'• ... 

.•/■.■ ' ■• ^' ' ". f 

J" * ' ■ ■ ■' . .'-'.•. 

']!:;. . ^ V V iM$uimg^^frim-a gioeii PMfit In om of it^« Sides. 

?:-■»■:. '■■ . • ' .' .'.. •'.'-,/ 




y-.. 1 , . : . . ^ 

«^ ."^ 4 •••. ^ ...... I . . . ^ 

. - *■ - ' ■ ±' r ■■ ■ ■ . . ■ ■■-..■ 

>■ ■ -.^•■. ■ #♦■ 

b 'Iv'^'tAB is 50 per^Mt lM|g» «iA AG M^ ind it ll feqiiired t^ 

,^ it off towards Ay SOO,sqoai>e perelies» li^ aUno issuiiig 

i-iAto p^biiF SA ptfrelies flpom A» 

■ 1 ■ "WW^^ ■ d^' '.■■■•■'• 'V » 



.^■' 



i J 



I ■ 



•* ■ *^ ... • • 



■■*■ 

I 




RULE. 

By Problem 1, cut off fiOQ square perches^ by a line 
Snm. B to E. 



J-. •■ 



AC AE 

Tbus : As 800 . • 4Q : : 500 • • S6. 

A(pJD. As 36 • « 50 : : S5 ^ • 34^7ie Ilia answer* 
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PROBLEAl IV. 



To cat off, from a Square, or Oblong, any Fart thtrtqf. 



Let AB6D be a squarOf each side whereof is 20 ehainSf 
and it bo required to eut off, toward AB, 160 square 
chains^ by a Ime parallel to AB. 



^ote. By i^ttblem 4, page 105, lay off the proposed quantity, thus : 

AB AEorBF 

f 20)160( 8.^ Chains. 



ii 



Dr- 



IC 



£ 



B 



Tho method of dividing land, in other forms^ will be 
shewn in examples as they occur. 

EXAMPI^E !• 



Taken in Perches. 



A field, bounded as under specified, is to be fl^ded into 
two equal parts, by tt|teparallel to AD or BC. Required 
the distance from ASMiat the division line £F must run. 



i76 






---"v. 

V * 



DIYISIOX OF LAND. "* 



stations. 



AB 



BC 



CO 



Bearings, p. Pr. N. L. 



South. 



N. 80^ W, 



N.89|W, 



DA JS. 80 £.189.4 



29.6 



60.0 10.4* 



4»5.6 



34.7 



l(9.1 



S.L. 



2,9.6 



ld.5 87.7 



E.DIW.D* 



454|87>7 



^9.1 



28.6 



Ami of Che Blap ABCD A 2174.62 sqi 



^ to be taken off 1087.3^ square perches. 




'jVteip.. The learner is revested to wocfc all the operations in full» in this 
jnd the following examples. 



f._ 



*r 




•"Tn ■»• 
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Continue AB and DC, wntil they intersect at O ; Ilien 
in the triangle CBG, are given the aide CB 60 percheSr 
anil by the bearings oftiieliites^ll the angles, Tiz. CBG 
100°, CGB 39° 30', GCB 40° SO', to find the other requi- 
sites ; and by Case 1, Oblique Angled Trigoniimetry, page 
81, the side BG is found to be 61.26 perches ; then by 
Problem 10, page ill, find the areu of the triangle CBO. 



I 



As radius 90' 
Is to CB 1 00 

BGJ 61.20 
So is sine angle B 100' 



To the double area S6I9.S 



10.00000 
l'>7S15 
1^8718, 
9.9938$ * 

13.55868 
10.00000 



Area of CBG 



1 sod. 9 square perches. 

10S7.31 = 4 the area of the map 



Area of EFG = 2897.51 
Then to find GF, by Problem 2, page 173. 



sqr.ofFG , 
tiOoO.Uti62 V 6030.966^ 



CGB sqr. BG EGF 

As 1802.9 . . 3753 : : 2897.21 . 

GP 
3s 77.65 perches, nearly, 

r GF — GB = BF 

Thea|j,ygg _ gj 26 = 10.39 perches, i 
Draw FE parallel to BC, and it is done as rustifiifted. 

By the appUcution d^his melhoil, a Iraet ot^Jijiw » 
ly^m any proporlion, by a lijie r 
Z 



be divided accurately" 



9- 
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DIVISION OF LAND. 



ping in any assigned dii^eoiion, v^here the triangle* formed 
by continuing the lines, until they intersect (as the pre- 
ceding) is not large ; but in practical operations, it fre- 
quently happens^ that the logarithm of the double area> 
is more than a number can be found for in the tables in 
comnion U8e» without taking proportionals, whieh is trou- 
blesome, and uncertain .to be true ; as is the case in Ihie 
present instance. Therefore, ^ order to give a elear 
rule, invariably tr^ in all caseSf I bring forward the pre- 
ceding triatfgle. ' 



C 



If 




-* 



G 



Always find the longest ^de of the triangle, for a Imse, 
as by Case I, Oblique Angled Trigonometry, page 81 > 
CG is found to be 92.89 perches ; then let fall a perpendi- 
cular thereon from the oppo^jfl^ angular point, as Bl ; 



DIVISIOX OF LAND. 

a^in. by Case 1. R%bt Angle*! IVigooomefry, page 68i 
ibis perpeniliciilar is found to be 38.97 percbc;;, and being 
jnulUplieil into tbe base, gives 3619.9 square perches, the 
doable ai-ea of the triangle, tlie same as beroreuearly.and 
the small diffrrenee is owing to the logarithm being liirger 
than a number coitld be found for in (he (able : this being 
done, proceed to (ind (he place of tbe division line, as be- 
fore taught. Or, ^ 



JVhte. Wlien ibe thi-ee sides of an oblique angled tritmglE : 
find the are*, the bases made by the pei-pendicular, as sbove, may be' 
found by the rule lo Case 6, Oblique Angled Trigonomelri', peptbrming 
the operation either by the logarithms, or arithmetically i then find the 
perpendicular, by the Note to PiMblem 13, psge 29i and thence, the 
area, more (Oticiae wwl true, than taughi In Gibson's Sim-eying. 



M 



, CG Diff. of CB & EG CB & BG 
As -j 92.89 . . 1.26 131,26 . . 1.64 DifT. i 

t CI and IG. 



Then from \ CG = 
leaves 43.62 CI. 



iSAi, take .[ the dilTercitcB . 



Agun.. the square of CI vi iOElASii.. The square of 
CB is 3600. Their differeaee is 1518.8156 j the square 
root of which is 38.97 Bl, the same as before. 

I shall ber« give another method to make a Map from 
the Field Notes, which will be found Tery easy and con- 
venient in many ins'tances, altliough practised by none that 
I know of. 



I 
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RULE. 



Jlraw a ineri<1ian< and on it describe a circle witii Uits 
chord oftiO" in theeompasBes ; Ihen take in the compasses, 
fi-om the. same Line of choi-ds, the seTeral bearings, and laj 
them on the circle Irom said mcridiiin. tire northerly from 
the top, and the southerly from^e bottom, and number 
them 1, 2, 3, i, &c. as in the^nnexed example; then 
from the centre (which will always be tlio place of begin- 
ning) through No. 1, draw a line, on which lay the first 
distance; thea lay a parallel ruler on the centre, and No. 
2, and open it to the second station, and there draw alinei 
and lay off the second distance, and so proceed with every 
number, rememberii^ to draw the line northerly or south- 
erly', as indicated by the beariog, and if the last thi'ee 
. points be in a range, it denotes the work to be true. 

Ch. 



12.1S 

8.00 




(bee the following Figure.) 
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EZAMELE 2. 

Required ihe area of the preeeding Miqi, and to eat off 
lOA. SR. 24P. to the westward, by a line issuing from the 
point Af and to find the bearing and distance of the divilsion 
line. 



Stations 1 Bearings. |D. Ch. j N. L.j 


^. L. 
4.57 


E.D. 


W. D. 


AB S.354W 


16. 60 






3.23 


BC N. 45 W 


12.18 


8.61 






8.61 


CD 


N, IS^E 


5.40 
8.00 


5.20 
0.47 




1.44 




DE 


b, 77 E. 


1.80 


7.80 




EF 


N.87|E. 


10.75 




10.7 i 




FG 


S. 60 E. 


7.40 




3.70 


6.41 




GH 


South. 1 5.48 




5.48 






HA 


N. 85 W- 


1 14.60 


1.27 
15.55 


■15.55 


'26.38 


14.54 
26.38 



Area^lA. 1R.35P. 
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Filld the area of ABODE A^ supposing that to be nearest 
the quantity proposed. 



Stations 



AB 



BC 



CD 



DE 
EA 



Bearings. 



S. 35 i W. 



N. 45 W. 



N. 15 ^ E. 



S* 77 E. 



S. E. 



DUt iN. L. 
5.60 



12.18 



8.61 



5.40 



8.00 



T 



5.20 



S.L. 



4.57 



lE.D. 



1.80 



7.44 



1.44 



7.80 



W.D. 
3.23 
8.61 



2.60 



Area lOA. 3R. 24P. — 9A. IR. 23P. = lA. 2R. IP. 
1.50625A. to be taken out of th^^gle AEFA. 

Find the area of 




stations I Bearingfs. i Dbt. |N. L. 



AE 



EF 



FA 



N. W. 



It vVX 



N. %7 \ E.IO.75I0.47 



s. w. ! 




Area 4.05 acres. 



v.. 



DIVISION OF LAND. 
Then, by Probtem l, page 172. 

^ rAEFA.. EF =: AEl* .. EIl^^^^ , 

i 1.05 . . 10.79 : : i.fi062% . . S.99J 

• - . ■=< 

To And the bearing ftuddiltuceortliedivisionlinei 
orlA. 



Sl^tions 


Be^rings^ Diet. 


"■■■ 


S. L. E. D, 


W.D 


AE 


119 before. 


..« 




i-m 


EI 


N. 87 4 E. 3.99 


0.17 


3 99 




lA 


s. w. 




r.fii 


1.S9 



With tlie dilTereiice oflatiUfflle 7.61 chains ficntb. and ' 
departure 1.39 clkaios ne&t; the bearing and distanev of 
tbo dirUion line is found to be) viz. 



Answ. 



flAS. 10 21 W. 

Iain. 10= 21' e- 



1} 



7<?3 eliains. 



r 



Taken in Perches. 

Let ABCDEFGHIA be a tract of land, tu be divide^ 
into two equal parb^ hj a line front tbe point I. Uequi 
the bearing and distance of the division line. 

Again; it ts required to cut 00*38 acres, 16 ^ perches 
to the sov(h end of this tract, by a line running from C 
dne W. 40 (lerches, to a well. 'X'he bcu-inf; and distance 
of the division line from tbe well to the o^tposite bouoda^ 
19 required. 
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The field notes are as under. 



9 



stations 


Bearings. 


D. Per. 


N.L. 


S. L. 


E.D. 


W.D. 


AB 


N. ±r E. 


108. 


102.1 




35.2 




BC 


S. 77 E. 


91. 




20.5 


88.7 




CD 


S. 27 E. 


115. 




102.5 


52.2 


• 


OE 


S. 62 W. 


58. 


jf 


35.7 




*5.7 


EF 


S. 15 i E. 


76. 




73.2 


20.3 




FG 


West. 


70.9 






• 


70.9 


GH 


N. 36 W. 


47. 


38.0 






27.6 


HI 


North. 


64.3 


64.3 








lA 


N-62iW. 


59. 


27.5 






52.2 



Area lfi2A. IR. 25.9P. 

(See the following figure.) 

A 




B 
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Find the area of lABCL 



stations. 


Bearings. 


Dist. 
59. 


N. L. 


8. L. 


E. D IW. D. 


lA 


N. 6^ 1 W. 


27.5 






52.2 


AR 


N. 19 E. 


108. 


102.1 




35.2 




BC 


S. 77 E. 


91. 


/ 


20.5 


88.7 




CI 


8. W. 




109.1 


71.7 



Area 8722.3 perches. 

From half the area of the ms^^ 12192.9 perches. 
Take the abore area^ 8722.3 perches. 

Leaves less than half 3^70.6 



Find the area of ICDI. 



stations 



ions.lBearingsl Di 



Dist. 



IC 



CD 



*m>m0mmm^* 



N. E. 



S27E 



115, 



N.L. 



109.1 



S.L. 



71.7 



102.5 



6.6 



E.D.IW.B. 



52.2 



I !»»■ I. 

123.9 



DI 



8. W. 



Area 66S2.1 



^fICDI..CD::ICNI.. CN |p^^^^^ 
1 6522.1 . . 115 : : 3^70.6 . . 61.19 J 



Aa 
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To find the Iwaring and distiince of the diyision line 
NI or IN. 



Stations 


Beai-mga. 


Diet. 


N-.U 


9. L E. D. 


W.D. 


IC 


US before 




10^.1 


ri.7 




CN 


S. 27" E. 


61.2 




...5.7.8 




NI 


S. AV. 






5k^! 


99.5 



'With the difference of latitude 64.6 muUi, and departure 
99.5 pereltes west; the bearing and distance is found to 
run, viz. . 



I.S Perehes. . 



llNJJ. 6t i E.J 
Tliis completes the first diviaion^ as required. 
For the southern division. 

Find the area of ©EFGHa 



stations 


ncarmps. 


DP. 


N. L 


S. L. 


E, D 


W'.D. 


eE 


East. 


M. 






lO.O 




EF 


S. 15- ;e. 


7(>. 




73.2 


20.3 




FG 


West. 


70.9 








ro.9 


GH 


N. S6 W. 


ir. 


3S.0 






27.6 


HB 


N. E. 




-35.9 




3S.2 





Area S370.5 Perches. 



From 38A. OR. 16.5P. = 6096.6V. 
Take the above arAi le 6270.5 



DIVISION OF LAND. 

Find the area of GHIQ. 



stations 


BearmgvDist. N. L 


,.,.,|E.D 


WJ). 


SH 


S.W. 


3«| 


3S.2 


m 


North. 6i.3 64.3 






10 


S.E. 


29.i;38.a 





Ai-ea 1228.13 Perciies. 



H©IH . , m : : HOVH . . HV 

1228.13 . . 6i.3 : : 826 . . *3.2* Pen-hes. 



Finil tlie beat-ing and distani^e tVoni the Well (o V- 



Still ions 


Reiiringh. Dliii. 


N- 1, S, L, 


F.. D 


W.D. 


0H 


US before 


3M 




3S.ii 


HV 


1 Norlli. 43.3 


i3.2i 






vo 


i S.E. 


|8.0 


38.2 





» 



With the difiercnce of latitude and departure of VO, the 
bearing arul distance of the division line from the Well to 
the opposite boundary, U found to run, viz. 

lOV N. 78 10 W.J 
Which completes the divinion as i-equired. 

EXAMPT.E *. 

Admit a field hounded, a» itfler specitted, is to he divi> 
ded info three equal parts, so that each may liave the he- 
oefit of a well therein, and whieh bears from (lie place of 
beginaing A, N. C0% W. i4;Art ehains, and is to be the first 



\ 
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diTision line. The quantity in each part, the bearing and 
distance of the other division lines tire demanded. 



Stations. 



AB 
BC 



CD 



DE 



EA 



Bearings. 



S. 80° W, 



N. 36 \ W. 



Dis.Ch. 



19.51 



N. 70 E. 



S. 63 i E. 



South. 



16.61 



12.62 



ll).78 



N. L. I S. L. I £. D. 



3.39 



13.39 



18.90 6.46 



W. D. 



19.21 



17.76 



5.68 



10.78 



11.27 



9.82 



Area 38A. 3R. 17P. -i- S ^ 12A. 3lL 32P. 




Find the area of OABO. 



Stations. 


Bearing's. 


Dist 


N.L. 


S. L. 

7.17 
3.39 


E.D. 


W. D. 


0A 


S. 60« K. 


14.35 




12.42 




AB 


S.80 W. 


I9.dl 


■ 


19.21 


B0 


]N.£. 




10.56 




6.79 





Area 8.99 acres. 



■#► 
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From one third of the map^ viz. 12.95 aeres. 
Take 0AB0 8.99 



Leaves BFSB 



3.96 



Find the area of 0BGa 



Stations. 



0B 



BC 



C0 



Bearings. 



s. w. 



N.36iW- 



S. E. 



Dist 



16.61 



N.L* 



S.L. 



10.56 



I 



13.39 

> * 



E.D. 



(W.D. 






2.83 



16.61 



6.79 



9.83 



Area 9.75 acres. 



©BCO.. BC ::BP0B.. BP 

9.75 . . 16.61 : : 3.96 . . 6.76 

To find the bearing and distance of FG or 0F. 



Stations. 



0B 



BP 

1p0 



Bearings. I Dist 



as before. 



mimm 



N.36iWJ 6.76 



N.E. 1 



N. L. 



S. L. 



10.06 



5.45 

■'■< 



M> 



B. n. IW. D. 



10.79 



6.79 



4.00 



With the difierence of latitude and departure for F0 is 
found for the ans'vrer. 

Answer. \ ^^^' ^' «*° »»' E- 1 u.S6 chains, 
i 0P runs S. 64 39 W. 



From 0BC0 = 9.73 
Take BPCEfi = 3.96 



Leayes F0CP » 5.77 



tM 
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From 1 of die 


map 


=« 


12.95 


TakcPOCP 




= 


S.77 


Leaves CXDRC 




— 


7.18 aeres. 



Find the area of 0CDQ. 



stations. 


Bearings. 


DiBt 


N L. 


S.L. 


E.D. 


W.D. 


0C 


N.W. 


. 


2.83 






16.61 


CD 


N. 70 B. 


18.90 


6.46 




17.76 




D0, 


S.W. 






9.29 




1.10 



Area 7.9 acres. 

^ rOCDG. . CD : : C6«C . . CB 

1 7.9 . . 18.9 : : 7.18 . . 17.17 

To find the bearing and distance of R0 or GR. 



stations. 


Bearings. 


Dist. 


0C 


as before. 




CR 


N. 70 E. 


17.17 


R0 


S. W. 





N.L. 


S. L. 


ED. 


W. D. 


2.83 


^ 




16.61 


5.8*2 


t 


16.13 






^8.70 


0.48 


* 



As difference of latitude 8.70 JM9S952 
Is to radius 90° ^^ffooOOO 

So is departure .48'>' — — 9.68124 



9.68124 
0.93952 



To tangent bearing 5" » 8.74172 



DmSION OP LAND. 

I have set down the above Btatement, as the departure 
s a negative number. See page B5. 



'Vim distance being found, as before, we have 



^ B0 nms S. 3' 9' W. ; 
I Cai runs N. 3 9 E. 



Example 5. 



I 



Admit a piece of land, lionnded as after specified, is to 
be divided ihus, viz, by a line OI parallel to AB, to issue 
from the point G, in the line BC 5.45 chains from the cor- 
ner B, and on the line BG to lay otf two acres in aparal- 
lellograu), and calculate the remainder cut-ofTby tliis di- 
vision line 61. 

Again ; a division line to issue from tlie point E, to the 
opposite houudary BC, and to run parallel to AB, and ano- 
ther dtvisiun line to issue from the point H, in the line 
CD *.16 chains, from the corner C, and to run parallel to 
CB, until it interseeta the former division line. Re«iuircd 
the area of each piece separately. 

The field notes. 

Ch. 
AB N. 63°* W. S.56 
BC N. 27 E. 18.56 
CD 8. 27 E. 10.81 
DE 8. 62" W. 4.05 



FA 59=18' W. 5.0S 



±9% 
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The Map being inade^ draw GI as proposed^ and on 
BG lay off two acres, by the parallel line R8, which by 
Problem 4, page 105, will be found to be 3.67 chains near- 
ly from the line BG | then, 

AB — . BR =r AB 

5.56 — S.67 = 1.89 Chains. 



,* 
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NoW) to find tlie distances SI and IF, find the bearing J 
and diataoee of SF. 



Stations 


BeRrin^s. 


Dlst. 


N.I.. 


S.L.IE.D 


wv. 


FA 


S. 59" 18' W 


5.03 




2.57 . 


"■' 


AR 


N. 630 w. 


1.89 


0.85 


1 


1.68 


RS 


X. 27 E. 


5.4 i 


4.85 


[2.47 




SF 


S. E. 






3.13 [3.54 





Witli the difi'erence of latitude and departure. BF is 
found to bear S. ^8" 3i', E. 4.73 ehains ; then in tlie tri- 
angle 8FI, are given tii»nlng!es by the bearing of the Uues, 
viz. FSI 1*° aff, 9F1 53" 46', SIF HI" 4,5', and tJie side 
SF 4>.7Z chains, to find the sides SI and IF ; and b; Case 1, 
Ubliciue Angled Trigonometry, they are found to be SI 
4.10 chains, IF 1.37 chains ; then to find the tu'ea of 
ARSIFA, are the following field notes. 





SI + GS = GI 


K 


4.10 + 3.67 = 7.7r Chains. i 


1 


Cli. 


B 


N. 63" "W. 1.89T 


RS 


N. 27 E. 6.i5 


SI 


S. 63 E. 4.10 ^Arca lA. 3H. 21.9 Fereb(;9w 


IF 


8. 6i W. 1.S7 


FA 


S. 69.1SW. 5.03J i 




Now IF - EF = El ^H 




1.27 — 5.00=3.73 Chains. "^^H 


Li 


Bl> ^H 



1»k 
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From fh« point K* let fstll a porppndicular on the Una 
GI; tlirn ill the riglil angled triangle VEI, are ^ventlte 
~ liypotheituBe 3 rliaiDK, 73 links; and Uj Ihr iH-arings of 
{he HnfH, the angle VEI 31'^ 4-5'. "^TF. 68" Ifi'. (o find lUe 
busr Tl, t cliain, 39 linksj and perpendicular VE, 3 chains 
■IS links = GO. ^ 



It.tt 



GI — 


VT 


= GT 


= 0E 


7.77 — 


1.58= 6.S9 


= 0.39 cbains. 


D finil Uie 


area of th' 


e Trapezoid IG 


+ E0 X 


by 


^OG = 


= Area. 


+ 6.39 X 


\ 


1.73 ! 


= 4^. IH. 32P. 


BG 


+ 


GO - 


BO 


fi.*5 + S.iC = 


1f.9t chains. 


AudBC 


__ 


BO = 


OC 


18.56 


— 


8.91 = 


9.65 chains. 



I'Vom tlie point H, let fall a perpendicular on the line 
OC ; then in the right angled ti-ianglc HNC, are girca 
the liy|iotlionuse i chains, 16 links, and by (he beavings 
of the lines, the angle XCII £V, and NllC 56", to find 
tiie base \C, 2 tihiuns, 4^ linksf and perpendicular NH = < 
LO, 3 chaiDs, 37 link!'. 



Then OC - 
9.6S - 



. NC = ON = 

• S.4* = 7.21 : 



HL 

7.21 chains. 



To find the area of the Trapezoid OCHL. 



■ OC + HL X by I LO 

L 9.65 +7.21 X 1.686 



Area. 
: 3A. SR. 14P. 
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EO — LO « EL. 

6.39 ~'3.37 = 3.02 chains. 

CD — . CH =r HD. 

lO.Sl — 4.16 sr 6.65 chains. 

To find the area cf ELHDE^ the following notes arise. 

Ch. 

EL N. 63° W. 3.02^ 

LH N. 27 E. 7.21 I . ot .« ^^T, 

T»»A o ^^ T. /. ^ r r^Area 2A. IR. 29 Per. nearly. 

HD S. 27 E. 6.6B r 

DE S. 62 i W. *.05j 

Example 6. 

Suppose a survey to be made as follows, viz, 

AB east 20. chains, 

BC north 18. chains^ 

CD north SO"" wesf, so far as will inclose 120| acreis^ 
the north boundary DE, to be due west 17. chains from. . 
the north 30^ west line. Reqiiiied the distance on this 
line I also the bearing and distance of the cIo^mj; line EA^ 
to include 120| acres. ^^^jt- 

JSi^Qte. The propriety of this example being under th^hea^^ of Divisidh. 
may, perhaps, be doubted by some ; but the calculation^ '•Jyre so nearly 
allied thereto, that I thought it.admiisibJe. 

From the poiht>C9 draw Cd Cue west 17 chains ; then 
by problem 9, pagellQ^ the area of ABCdA, is found 
to be 33.3 actes ^ continue AB/anH from the point C>'re- 
verse CD^ to meet AIJ in the point L; thenjn the right 
angled triangle BCC^are given the perpendicular BC, 18 
chains^ and the angles^ by Position 4*, page 12, and Po- 
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sition ^f page 10^ to find the base BL 10.39 ehainsy and 
hypothenuse CL 20.79 chains; then by Position 6^ page 
IS/ the area of the triangle BCL> is found to be 9.35 



aeres. 



ABCDEA ~ ABCdA ^ AdCDEA 
120.5 *-^ 33.3 = 87.2 Acres* 



^^ r ABCdA + BCLB « ALCdA 

1 33.3 + 9.35 « 42.65 Acres. 



Then sayj 



o 



^fALCdA .. LC 

1 42.65 . . 20.79 



: AdCDEA . . CD 

: 87.2 • • 42.50 chains. 



E 



D 




\ 

B 10.39 L 
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From thence the following notes^ to prove the vrork, 
by calculating the quantity of land thereby inclosed^ and 
to find the bearing and distance of the closing line £A* 



Stations 


Bearings. 


D. C. 


N. L. 


S. L. 


E. D. 


W. D. 


AR 


East. 


20.00 






20.00 




BC 


North. 


18.00 


18.00 








CD 


N. 30 W. 


42.50 


56.80 






21.25 


DE 


West 


17.00 








17.00 


EA 


S. E- 






54.80 


18.25 





With the difference of latitude and departure of the do- 
smg line EA^ it is found to run S. 18"" 25', E. 57 chains, 
76 links. 



INTERSECTIONS. 

INTERSECTION is the bearings of an object from, 
two stations ; Uie bearing and distance of tlie statiotu 
being known, the distance to the object may be found : | 
thence the plan of a field may be taken )>y intersections, ' 
when all Ibe corners thereot'can be seen from two stationSf 
and the area of the Geld di>termined by calculations : aa 
example of wbicb follows ; tlie bearing and distance be- 
tween the (wo stations, and the bearings from them to the 
' several corners of the field, beingasui the following table. 

The stations H and I, North and Sontli 28 chains. 



No. 


HearinES, 


Xo. 


Be.iririgs. 


HA 


S. 81^ 1 E. 


lA 


N. as- i E. 


UB 


S. 85 4 E. 


IB 


iV. 42 1 E. 


HC 
BD 


S. es E. 
S. 58 i E. 


IC 
ID 


N. 51 i E. 
N. 71 E. 


HE 


8. 35 4 E. 


IE. 


6f>2 i £ 


HE 


8. S8 J E. 


IF 


N. 73 i E. 


QG 


S. 10 E. 


IG 


|N. 60 E. 



OF INTERSEC?nON8. 
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By Case ±9 Oblique Angled Trigonometry^ find the di^ 
stance from either station^ as from I, to the several eor- 
ners of the fields thus : 





To find lA. 





As sine [A 


70« 


9.97299 


IstoIH 


2S eh. 


1.44716 


So is sine [H« 


Sl°3(y 


9.99520 




11.44236 




29.47 


9.97299 


To lA 


1.46937 




To find IB. 




As sine [B 


52 


9.89653 


Is to IH 


28 


1.44716 


So is sine [H. 


SBAB 


9.9^80 
11.44M5 




35.48 


9.89653 


To IB 


1.54943 



(See' the following Miqp.) 



aoo 



OF niTEBSECnONS. 



•rkEMAP. 



H' 
^j: -"rr 

■ Vv, •••-... •■-... / 



••.V. 

» > \ I 

% V 
* \ * « 



♦ • 
V- 

■ ♦ 






.A .••** \)^ 
« . • • • / 



• • «• 



/ / '' .'• ..-•.--' let 

Vvv'.'.--** 







Tq ffiid IC. 



As sine [C 60.S0 

IstoIH ^ ' 

So is due pa 68 



ToIC 



29.8% 



9.93970 
1.WT16 
9,96717 

11.4.143S 
9.93970 

1.47463 



/" 



* 



OF INTERSECTIONS. 

} 

To find ID. 
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As sine [D 50.45 

IstoIH 28 

So is sine [H BSAf5 



To IF 13.66 
C c 



9.88896 
1.44716 
9.92960 

11.37676 
9.88896 



To m 30.75 


1.48780 


To find IE. 




As sine [E 47. 


9.86413 


Is to IH 28 


1.44716 


So is sine [H 35.30 


9.76395 



11.21111 
9.86413 



To IE 22.2S 


1.34698 


To find IF. 


• 


As sine [P 78. ^ 


9.99040 


IstoIH 28 


1.44716 


So is sine [H 28.30 


9.67866 



m^ 



11.12582 
9.99040 

1.13542 



V 



*> ■'>.. 



* : 



.-•' 









Mil 



OF INTEBSECnONB. 






,i* 



^l\i iwl IG« 

• 

As une' [G 80. 
Is to IH 88 
Soift8iBe[H40. 


4 

T 

>99SS6 
l.M7i6 
9.80807 


* ■ • 


11.25523 , 
9.99335 


To IG 18.27 ft 


1.20188 



The betring and distaam tfom the statkm I, to eaeli 
eomer of the fields heing aMjerUdned^ find the diflferenee of 
latitu^ aad deiMrtare of each list iadonBg tke field ; «iid 
Jk.hfAnig the eomer of the surrey to beghi with. Beyerse 
the Ime from the next sneeeedi^g eomer to the point I, &e. 
is fidlows. 

To find the difference of latitude and departure of AB. 



stations 



BI 



lA 



AB 



Bearings. 



8.42°iW. 



Diet 



35.43 

■■■* II 



N. L. 



26.23 



N. 28 4E.^9;47%l».i90 



N. E. 



0.381 



S.L. 



E. D. 



14.06 



9.76 



W. D. 



23.82 



It 



Tb find the difference of laiitude and de|ttrture of BC. 



stations 


Bearings. 


Dist 


N. L. 


S.L. 


E. D. 


W. D. 


CI 


8. 51iW. 


29.83 




18.57 




23.35 


IP 


N. 42 \ E. 


35.43 


26.23 




23.82 




BC 


S. W. 






7.96 


# 


0.47 



«« 



4" 



1 



•« ' 



OP INTERSECTIONS, 



iM 



To find the diflTerenee of latitiide and departure of CD. 



stations. 


Bearings. 


Dist. 


N.L. 


S. L. 


E. D. 

• 


\V. D. 


DI 


S. 71 W. 


30.75 




id.oi 




29.08 


IC 


N. 61 ^E. 


29.83 


18.57 


1 11 ■ 


23.35 




CD 


S. E. 




« 


8.56 


5.73 





To find the difierenee of latitude and departure of DE. 



1 



Stations. 


Bearings. 


Dist. 
22.23 


N. L. 


S.L. 


E.D. 


W.D. 


EI 


N.82JW. 


2.90 


— 




22.04 


ID 


N. 71 E. 


30.75 


10.01 

• 


29.08 




DE 


S. W. 




12.91 




7;04 



To find the difference of latitude and departure of EF. 



stations. 


Bearings. 


Dist. 


FI 


S.ra^W. 


13.66 


IE 


S.82^E. 


22.28 


EF 


N.W. 





N.L. 


S.L. 


ED. 


» 


8.88 






2.90 


22.04 


1 B.78 


, 


■ 



W.D. 



13.09 



8^95 



To find the diffbrenee of latitude and departure of FG. 



Stations. 


Bearing^. 


Dist. 


N L. 


S.L. 


E.D. 


W.D. 


OI 


S. 60 W. 


18.27 




9.13 




15.82 


IF 


N. 78 ^E. 


13.6*6 


3.88 


• 


13.09 
2.73 




FG 


Bfv«v.J 


^i . 


«•« 








OF INTBSECmONS. 



T» ind Ihe difference of IstHudeaaddepartare of GA. 



sot™,. 


Bearings- 


Din. 


S. I. S- L 


E. D- |W D. 


AI 


^24V 


»^r 


33.<IO 


l*.«« 


lO 


N. M E. 


18.27 


9.13 


l».8i 


GA 


N. W. 




16.77 


.■4 



y 



llis being done, proceed to brin^ into a traverse (able, 
tbe difference of latitude and departure of the several 
boundary lines, viz. AB,BC,&g. In thocolanin for bear- 
ings, put the letters to denote the bearing of each Ihie, 
ntl leave a blank for the degrees ; also the distanco co- 
lumn leave blank. 



TH£ TRATEBSE TABLE. 




OF INTEBSEC110N8. 



Mi 



With the diffei'ence of latitude tnd departure of ABf 
find the bearing and distance;^^ thus : 



To find the bearing. 

As the difi. of latitude .33 — 
Is to the dep. 9.76 
So is radius 90'' 



1.51851 

• 0.98945 

' 10.00000 

10.9894r5 
^ 1.51851 



To the tangent of the course $SA^ 11.47094 



To find the distance. 

As the sine of course 88.4 
Is to radius 90"" 
So is the dep. 9.76 



To the distance 9.77 



9.99975 

10.00000 

0.98945 

10.98945 
9.99975 

.98970 



To find the bearing of BC. 



As the difi: lat. 7.66 
Is to the dep. .47 — - 
So is radius 90 



0.88423 

1.67210 

' ^ 10.00000 

9.67210 
0.88423 



To the tangent of bearing 3<' 31' 8.78787 



OF INTERSECTIONS. 
To find the-distaQce. 



Ah t'lc sine of course 3.3t 

Is to radius 00" 

So is tlie departure A7 ■ — 



8.78770 
10.00000 
1.67210 



To the distance 7.66 



I hare set down ttic operations in fiilU for liniling Ihe 
bearings and distances of the two first lines, as the diRer- 
:nce of latitude of one, aod the departure of the other, 
s less than unit^, (seepage 55) and made that side ofthe 
supposed triangle radius, which is more than unity; pro- 
c^d with tlie difierence oflatitudQ and departure of the 
< other lines, as before directed, and the several bearings ■ 
and distances will be found, as in the preceding li-averse ' 
table. These operationH will be profitable for the learner ' 
to work in full. 



The foregoing is the best method of finding the area o 
a piece of land talvcn by intersections ; but for the sake o^ 
some variety, enlarging the ideas, and ripening the judg- 
ment of the learnci', I shall Snd the area of the preceding 
by Problem 40rAige lU,and first find the area of the 
triangles formed from the point 1, (o these corners of the ' 
field whiehincludcnopartof llieMap ; and then to those 
inchitV ng the Map, and the sum of the outward triangles 
taken from that of the inward^ will leave the double area 
of the Map, - 





OF INTERSECTIONS. 



tor 



To find the a^a of IA.GI. 



As radius 90'' 


10.00000 


Is to IA7 29.47 


1.46938 


IG 3 18.27 


1.26174 


So is sine [L 31o30 


9.71809 




12.44921 


■ 


10.00000 


To double area 281.33 


2.44921 


To find the area of IGFL 


As radius 90 


10.00000 


bloIGl 18.27 
. 1*'J 13.66 


1.26174 


1.13545 


So is Hine [I 13.30 


9.36818 


% 


11.76537 


■ 


10.00000 


To double area 58.26 


1.76537 


To find the area of IFEL 


As radius 90 


10.00000 


Istol^'V 13.66 
IK J 22.23 


1.13545 


i.34694 


So is sine [I 24. 


9.60931 




12.09170 




10.00000 


To double area 123.51 


2.09170 



-ri 



t. 



^z 



«k8 



»* 



OF I£rrEBSECllON& 

To find the area of lABI. 



As radius 90 
Is to lA 1 29 AT 
IB J 35.43 
SoissiMil 1S«4» 


10.00000 
1.4693S 
1.54937 
9.37600 


% =» ■ / 


12.39475 
10.00000 


To double area ^8.17 


^39475 


* 

To find the area of IBCL 

Airodias to < 10.oa|lb 

b to IB 7 8BAS l.51||f 

IC J 29.8S 1.474k8l 

So is sine [I 9.16 9.30618 


» 


12.^015 
10.00000 


To doable area 169.9 


^23015 



To find the area of ICDI. 





As radius 90 


10.00000 


..•■ 


IstoIGl 29.^3 
IDJ 30.75* 


1*47465 




1.48784 


■; 


So is sine [I 19.30 


9.52350 


k 


12.48599 


1 


To double area 306J( 


10.00000 




2.48599 



^. 



OF INTEBSECnONJI^ 



ao# 



To find the area of IDEL 



As radias 90 
Is to ID -% 30.75 
IE J 2^23 
So is sine [I 26.30 



To double area 305 



10.00000 
±.487M 
1.34394 
9.64963 

12.48431 

10.00000 

2.48431 



lAOI 
IGFI 
IFEI 

IA6FEI 



Double area. 

281.33 -| 

58.26 I Add 
123.51 3 



463.10 



lABl 
IBCI 
ICDI 
IDEI 



Double Areair 
248.17 
169.90 
306.20 
305.00 

1029.27 



Add 



Dd 



Ui) OF INTERSECTIONS. 

Double Area. 
From lABCDEI 1029.27 

Take lAGFEI 463.10 



Leaves ABCDEFOA ^)d66.l7 

A. 28,3085 
4 



R. 1,2340 
40 



Area 28A. IR. 9.36P. P. 9,S600 

■ 

The small diflbrenee between this method, and the for- 
mer, is owiog to some fosses sustained in not finding the 
exaet number answering to a logarithm, and to the adran- 
tage of two decimal figures in the diffbrence of latitude 
and departure, in working the traverse table; therefore 
the lii*8t method is preierable. 



ATTRACTION. 



k 



IT sometimes happens, fliat the nceille is attracted 
af Ha custumai-f positmnt by an unknunn cause ; Ijut 
oiost probably owing to some matter near Ibe surface qf 
(be earth : as it is freniiently observable w bf re Ibcre 
tile appearance oC u'on-stone ; and tbh adrai-.lion 
frequently vary in quantity, and in denomJuittiun. at 
py station. TUerefore.totake tin: bcaringN truly, wbi 
tlie needle is atti'acted, observe ibe following ilirvcUoi 
as for exauiple. 

Suppose a fielU, bounded as by the Map in Hie fo4oVllL_ 
page, to be so situated ; a true su^v^y of wliicli is i-equir^fl 

It the Uegi'ces kt cveiTVlatijA 
liiii cxunipk, I «ouni&oni ol 



offflff 



Seek aplaec nheretwo stations can be lakent niiliout 1 
, attraction j this may be tried ami [iroved by back-sij^hts, 
ai)d the nearer to one corner of the field the better, H'bf> 
ther within or without ibr ineloi^ure. as for inslance ; sup- 
pose 1 set my inslrumentat G. and (nkethelicariiigfo II, 
and tlicn by a biirk-aigibt from H to O. the bearinp is the 
same ; tlu'refore no atlraction at either of these atalinns. 
Then from H, I take the b^-uring lo \.one eornerof lb« 
<tehl, and it is IV. 23" W. then by a back-aij^ht II hears 



<lt 



OF ATTRA.CnON; 




G 

J^'ote, The dotted lines represent liic Magnetic points 

jfrom Ay S 2^ I E. therefore at A^ the north point of 
the needle is attracted 2| degrees westerly $ then torniBg 
the sights to B, it bears N« 40^ | W. to this^ Bdd the 
attraction 2| degrees^ and it gives the true bearing N. 43^ 
W. distance measured is 7 chains, 20 links. Then, by a 
back-sight, A bears from B, S. 46"^ E. therefore the north 
point is attracted 5 de^^es easterly at this place ; th^n. 



^^ 



*.< 



OF ATTBACnON. 



SIS'! 



I 



turning tlie sights to C, and it bears N. 45° -^ E. anti aba- 
ting three (legi-GCB, the attraction, it leaves the true bear- 
ing N. t2° 4 E. 7 ohainsj 28 liuks ; then, by a iHrnk-sight, 
B bears from C, 8. W W. henee at this station, th<; 
norili jioint is attracted 8^ degrees westerly ; then tuni- 
iag the sights to D, it bears K. 2| E. and the attraetion 
being' abated, makes it a due north course, 4 cliaJns, 10 
links ; tlicn, by a baek-aight, C bears Trora D, S. *" W, 
Hence the north point here is attracted 4 degrees wester- 
ly ; then turning the sights to E, it bears S. 57' I- E. from 
vhicli take the attraction, and it leaves the true Itcaring. 
S. 53°^, £. 10 cbains, 75 links; then, by a baek-sigUt. 
D bears from E, N. 60 W. therefore, hero the north 
point is attracted 3^ degrees easterly ; then, turning the 
sights to P, it bears S. IS E, to this add the attraction 
3^ degrees, and it gives the true btiaring, S. gfj, E. 
S ehalns, 97 links ; then, by a back>sight. E boars from*. 
F, N. 19^ I W. hence the north point here is atfmctcdJ 
two degrees westerly ; then, turning the sights to A, ihn 
placid of beginning, it bear», N. 89 W. From this, takl 
the attraction, and it leaves the course to hu due wcsl 
U chains, U3 links. 

Hence, the irue field notes arc. ' 

Cb. 
AB N. 43° W. 7.20 
BC N. *3 } E. 7.'J8 
' CD Bfortb. 4,10 
DE S. 63 JE. iO.75 
EF 8. 21 -J E. 8.97 
PA Wert. 11.33 



.Irea ISA. SU. 341'. (- 



or A'tTHACTION* 

Core must lie l:ilccn to have things In ^oA ui-iler ; tbv 
needle must 1 ravei>>tr well, the instrument set lov«I, a siaiUl 
straight rod lotakc tlic sights to. and that set i>erpMidiL'it-j 
laff otiierwjse inaccuracies will uftse. '-M 

Tlie tittractiun. when westerly, and (he next station ia to 
the westward of the niei-idiaot then the attraction must be 
added to the hearing given liy the needle, for the true 
bearing ; but if (lie next stiition be eastward of the incri- 
dian, then tlie attraction must be taken from the hearing 
given by the needlo for the true bearing: so, when the 
attraction is eaalerty, ^nd the eueceeiling station castwaiil 
of the meridian, then the atfraclion mast be added to tlie 
bearing given by the needle for the true bearing ; but if 
the next station be west of the meridian, then tlie attrac- 
tion must Ue taken from tho bcaiing given by the needle 
^fur the true hearing between the present and next slutioiu 



These observations being strictly attended (o, the hcaivj 
ings «f a field may he truly tuken, whei-e the needle is at- 
^' tl-aeted; although tlie station, as at lithe so remote from 
tbf land to he surveyed, as to requii'e several stations and 
^courses toarrtfe at one earner of the field. 



^ 



VARIATION. 



IT is well knowni (hat there is a Variatlun in the n 
die, fi'oin pointing due \nrtli and South ; and this varia- 
tion is continually progn^ssive. Hence it is, that the 
bearings urjines, taken some years ago, and the present 
time, do not agree ; therefore, to find the diflTerence he- 
tween tiicm, and the true bearing, at the. present time. 

Bun the linffflBfiording to the given bearingi and ohsei 
the nearest <lhtance between the line so run, and the cor^ 
ner, Thon 

As (be length of the whole Hue? 

Is to 5T.S degrees ; 

So is the saiil distauee, 

To the difTei'cnce of variation requii-od. 

EXAHFLE. 

Suppose a line, some years ago, boi-e 9f. 4^E. dlstand 
20 chains ; and in running this line, by the given boarin^f^ 
the corner is found 20 links to the l«ft band. 



tie VARIATION* 

Required the bearing at the present tiitte. 

. fCh. Deg. Link». * 

^t ^0 . . B7.S It m .. (y" Si/to be abated. 

Hence the bearing is N. 44° 26' E. 

This rule is suflBiciently exaet in eotnmon practtce, 
where the bearing and measure were ]K>th true ; but in 
some old surveys, there;, are great inaccuracies : There- 
fore, the best way is, after running on the given bear- 
. ings a convenient distance, to take the 'bearing and dis- 
tance to the succeeding comer. Hien find the bearing 
and distance between the comers^ as taught in Division 
of Land, and in Intersections. 






* ■ 
t. 



. . . , , 



i 






TO FIND THE VARIATION OF THE C01WPA89 



AMPLITUDE. 



I 



RULE 1. To the log. Secant of llie latitude, rejecting^ 
the index, add the log. sine of the sun's declination, kov- 
rected for the time and place of observatioD ; tlieir sum 
will be the lijg. sine of the ti-ue amjilitude. to be rcf^kon- 
ed from the east in the morning, or west in tlie aftei;- 
noon> towards the north or south according t* the decU- 



natJOD. 



3. Then if the true and magnetic amplitudes, be bo< 
north, or both soutli, their dilfcrence is the variation 
but if one be north and the other south, tbeii- sum is the 
variation ; and to know wheiher it he eastcrl; or wester- 
ly, suppose the ohserver looking towut-ds that point of 
tile conipaas rein-eeenting the niagoelic amplitude. Then 
if Uie true amplitude be to the right hand of 
netic amplitude, the variation is east ; hut if 



M 



I it is west. 



Ee 



2i8 OF AMPLITUDE. 

July Sf 18129 10 latitade 9^ 36' S. the sun waftobserv- 
,ed to rise -E. 2^ 42" N« required the variation of the 
* compass. 

% * 

. Latitude 9° $& 8. Seeant 0.00615 

Declinatiofi 22 59 N. SiQe 9.59158 



True Amplitude 23^ W N. Sine 9.59771 ' 

Mag. Amplitude 12 42 N. > n ; 

Variation 10^ 38' West, because the true Am- 

plitude is to the left of the magnetic. 

V 

EXAMF!LE 2. 

September 2^9 1812^ in latitude ^6^ 32' N. and longi- 
. tud^ 78° W. by the sun's centre, was obseryed to set W. 
6° 15' S. about 6 h. P. M. rcquii^eil the variation of the 
compass. ^ 

• 

Bun's Declination 30* S. 

Corr. for long. 78^ W^ + b' 

Corr. for time 6 h. P. M. + - 6 



Reduced Declination ^V Sine 8.076.g^ 

Llatltude 25 S2 Secant 0.04^834 



irfM 



Tinje Amplitude W. 46' S. fiinc ^ 81^2484 

Mag. Amplitude W. 6= 15' 8. 



. Variation 5^ 29' East, because the 

true amplitude is to the right hand of the magnetic. 



TO FIND TIIE VARIATION (W TJIF, C05IPASS 



AZIMUTH. 



RUltK 1. Beiluce tLc sun's deelination to t)ie time untl 
place of oLservaUon, nai uunipute Uifttnie attitude of tlie 
.sun's centre. 

i. Stiblract tlie siiu's declination I'rom 90% Mlien tlie 
latitude and declination are of the same name, oi' add it_ 
to 90°, when they ai-e of contrary names ; and tbe su^H 
of the remainder, will be tiie sun's polar distanee. fl 

3. A(W together the sun's polar distance, the latitude 
of the place and the altitude of the sun ; talvC the dif- 
ference between half their sum and the polar diiitanei 
and note the remainder. 

i. Then add toother 
The log. secant of the altitude, 1 ' 

Tl>e log. seca«t of tl,e laUtudc J "J""°5 "«" """'=«•■ 
The log. co-sine oi" the half sum, 
And the log. co-sine of the remainder. 

5. Half the sum of these Ibur logarithms will be thei 
sine of an arch, which doubled, will be tlie sun's true 
azimuth ; to be reckoned from the north in south lati- 
tude, towaiHls the west in the afternoon. 

£. Then, if the true and observed azimutbx be bot| 
on Uie east and on the west side of the meridiaii, thei| 



heH 



i 



OF AN AZMUTK 

diflerenee is the variation: but if one be on tlie east and 
the west side of the meridian, their sum is the variation ; 
and to kno^T if it be cast or west, suppose tlie obserrer 
looking towards that point of the compass representiog 
the magnelic azimuth ; then, if the true azimuth be to 
the right of the magnetic, the variation is east, Init if 
the true be to the left of the magnetiCf the variation is 
wesit. 

EXAMFIE. 

November S, ist2, in latitude 25° 32' N. am) longiJ 
tudo 75° W. the altitude of the sun's lower limb was obr 
soi-ved to bs IS'' 36' about \ b. 10 m. P. M. his magnetio 
azimuth being S. 58° Sa* W. and tlie height of the eye 
IS feet, required the variation of the compass. 

Sim's de. 'Sovi. % at n, li"* 4^8' S. Obs. alt. Sun's 

•. for long. 7flW. + 
Co. for ti. 4h. 10m. af 'n. + 



Reduced declination. 1^ 



r limb 15 6^1 
Semidiani. 16 1 +12 

Dip. 



•fO 00 Befractiou 



Polar distaiiGc 

Altitude 

liUtituda 

Sum 
Half 
Remainder 



16 i-si 
25 32 



I'rue Altitude 



Secant 
Secant 



Co-sine 

Co-sine 



19.45399 
;J. 72699 



True azimuth 
MagnelJc Azimuth 



Variation '-.■"■' 5 56 East, because (be tj-ue j 

azimuth is to die lighted' the magnetic 



TO ENI,ABGE OB DDmnSH 



P s. 



To ailarge a Map to Two, Three, or four tima the 8ixe. 

LET tlie dotted lines a, b, c, &g. represent a Map, or 
Survey, laid down by a scale uf iO perches to an inch, and 
it be required to enlarge it to one laid down by a scale of 
30 perches to an inch. 



Pitcli upon any convenient place, within the Map, f< 
a eealre, as o; then lay a straight edged ruler oo the' 
centre} and point a ,* take in the compasses, the distance 
Trotu this centre to a, and set it from a to A ; tlien lay the 
ruler on the centre aud b, and the distance £roni the cen- 
tre to bf lay from Ii to B ; join AB. Thus proceed with 
evei-y stalion, and the Map ABCDEFGHIKL, will be 
double the size of the other. 



If it were required to cnlai^ the Map three or four 
times tlie size, then the distances from the centre to each 
staticn, must be laid over as many times* &c. 



4 

ice I 

i 



Kit be required to reduce a Map from 20 to 4tO perches 
to an inch) tlien half the distance from the centre to «^ch 



>s 



iStSS TO ENLARGE OR DD^IINISH MAPS. 

station^ must be laid inside the Map ; and so of any other 
proportion. 



B 



r 




WITH THE CHAIN ONLTJ 



A Field bo situated, that all the angles can be seen at 
one view, may be accurately measured by tlie Chain oa- 
ly. As for iystanoe, suppose a fieltl, or piece of landj 
bounded as in the following figure. Then, m 



Measui'e from B to G, 6 chains, and pei^ndicular 
thet-ctu lucasui-c aA 2 chains, 20 links, and perpendi- 
cular t« BO, measure cC 2 chains, 27 links, an<t Be 1 
chain, 14 links; then CE 4 chains, 21 links, and perpen- 
dicular (hereto dD, S chains, 19 links. Again ; perpen- 
dicnlai'toBG, measure hE 1 chains, 90 links, and pcrpeU' 
dicular llieirlo gF, 89 links, and hG 1 cltain, 53 links; 
then, consequently, he will be 3 chains, S3 links; bg be- 
ing measured, will be 3 chains, 20 linka, leaving gF 1 
chain, 70 links. And as each line is ineasured, draw It 
on pa|K!r with a pencil, and the several angles by the eye, 
mai-kinij; each line with its own distance. This rough 
draught will greatly assist the memory in calculating. 

By the preceding Problems, tlic area of the seyi 
Imngles, &c. will be found t» be 



. V, 






TO SURVEY WITH THE CHAIN. 



C 



ABGA 

BCcB 

CDEC 
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TO SURVEY WITH THE CHAIN. 

"By mc^uring Ba> and Cd, wilh those already made, a 
true Maportbe field maybe constrtlcted. For BG, beiDg 
laid down from a scale of equal parts, and aA, from thu 
same scale, it's proper distance from B, will determine the' 
point A, and the perpendicular cC, will fix the point C ; 
then with cE in the compasses, and one foot in C, de- 
scribe an arch, as at E ; and with bE in the compasses, 
and one font in h, intersect the arch at E, which fixes the 
point E, and tlie pei^ndieular dD, it's proper distance j 
from C, determines the jwint D ; then from g lay off the 1 
perpendicular gF, and draw tlie lines AB, BC, CD, &c. 
and a Map of the Field is completed. 



I 



Admit a field bounded as in the following figure ; the 
dimensions of which are, AB 27 chains, Si links ; BC 
22 chains, 20 links ; CD 29 chains, 25 links ; DB 2^ 
chains, 70 links ,- and EASl chains, 15 links : The dia- 
gonal BE 3S chains, and EC 4^0 chains, 10 links; and 
from this measure it is required to make the Map, and 
find the area thereof. 

TO MAKE THE MAP. 

Draw AB it's proper length ; then, .witli tlie diagonal 
BE in the compasses, and one foot in tlie point B,de<icfihe 
an arch at E ; then take AE in the compasses, and with 
one foot iu A, cross the former arch, and the place of in- 
tePBeetion fixes the point E. Again ; fake EC, anil wiUi- 
one foot in E, make an arch at C ; (hen, with BC, and 
one Coot in B, ijitcrsect the arch at C, which fixes th»t; 
point Again ; with CD in the compasses, and one fooi;j 
in C, make an arch at D ; tlien^ wilh DE> and one foot| 
F f 



J 



2^ 



TO SURVEY WITH THE CHAIN. 



in £5 intersect the arch at D^ for the point D. Lastly ; 
draw lines from point to point, and the Map is made. 
Draw the diagonals, - and the Map is divided into three 
oblique angled triangleft« ; Then divide each of these into 
two right angled triangles, by Case 6, Oblique Angled 
Tiigonometiy, thus — • 



As the sum of Ba, and aE 3 8 
Is to the difi: AB and AE 3.8 
So is their sum 5S»o 



1.67978 
0.57978 
1.76716 

^.3^694 
1.57978 



-n 



To the diff. of Ba, and aE 5.85 0.76716 



2.92 



From half the sum of Ba, and aE 19 
Take lialf their diff. 2.92 

Remains the least base Ba 16.08 



(See the following Map.) 
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D 



«A^ \ 





B 



27.35 



Then AB 27.S5 x ^7.SS^7iS.0225, and Ba 16.08 xl6.0S 



From the square of AB, take the square of Ba, Ieaye»^ 
M9.4t5Uf the square of Aa : the square root of which, 
is 22 chains, 12 hakB « Aa. Thus proceed with the 
others, and they will be found as in the figure. 



Sqr. Ch. 
Area of ABEA, is 420*28 by Problem 6, page 107. 
BCDEB,it 756.687 by Problem 6, page 109. 
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